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Ç"hÁ· �����"ps��|�lo}q�*z�}qpwfGdI�!��0�3«½r�rt}qn�}q�sd<k�r{j>�>r{�Dr�lops�\r�}qk�lo�>pEð*ñFó�u>n�|Ik>p§h�h�h NI¸
ä>h�Æ 0*}�|I�<yo|�����d<y�Õ ÅÕ�u>ytdDx>j>��lo}qd<k¤|Ik>x.x>ps�s|���z�}�|�¼Dj>|Iyt��|�k>k>k>}q�>}�n�|�lo}qd<k,hJh�h�h Ç<Ç
ä>hÁN 0*}ôª{pwlA�M|�n�|Ik>�wp*��d<yAytpwn�|�lt}qzIp�sd<y{ytps��lo}qd<k>rhEhJh�h�hJh�hJh�h�hJh�hEhJh�hJh�h�h ÇmÛ
ä>h½Ç �D�Dr�lops��|�lt}��d<k¤ytpwn�|�lt}qz<p�wd<yty{ps��lo}�dIk>rÀh�hEhJh�h�hJh�hJh�h�hJh�hEhJh�hJh�h�h Ç<P
ä>h¬ä �-j"nqlo}qu>n�p�}�kmlopwyo|I��lo}�dIk>rA�sd<y{ytpw�wlo}qd<k hJh�hEhJh�h�hJh�hJh�h�hJh�hEhJh�hJh�h�h Ç<Ô
ä>hÁ· �D�Dr�lops��|�lt}��j>k>�wpsy�l�|I}qk�l��.dIk¤��j>nqlt}�u>nqp*}�kmlopwyo|I��lo}qd<k��sd<y{ytpw�wlo}qd<k¦hJh�hJh�h�h Ç<Ô
ä>h½¸ ���>rtd<nqj"lopE�wd<yty{ps�wlt}�d<kÊhJh�hJh�h�hJh�hJh�hEhJh�h�hJh�hJh�h�hJh�hEhJh�hJh�h�h ä>Æ
ä>hÁÛ ���>rtd<nqj"lopE�wd<yty{ps�wlt}�d<k.r���r�lopw�|�lt}��Ej>k>�wpsy�l�|I}qk�l��¿hJh�hJh�h�hJh�hEhJh�hJh�h�h ä�N
ä>h½P �*j"l���dI�����sd<k>p�wd<yty{ps��lo}�dIk hJh�h�hJh�hJh�hEhJh�h�hJh�hJh�h�hJh�hEhJh�hJh�h�h ämÇ
ä>h½Ô ��d<���>}�k>pwx�ª{pwl
psk>pwyt�I�.r{��|Inqpj>k>�wpsy{lo|I}�kml���hJh�h�hJh�hJh�h�hJh�hEhJh�hJh�h�h ä�·
ä>h�Æ�O B#� l�|I�I�<}�k>� h�h�hJhEh�hJh�hJh�h�hJh�hJh�hEhJh�h�hJh�hJh�h�hJh�hEhJh�hJh�h�h ämP
ä>h�Æ<Æ B#� l�|I�I�<}�k>��pw¾\�s}qpsk>���µhJh�hJh�h�hJh�hJh�hEhJh�h�hJh�hJh�h�hJh�hEhJh�hJh�h�h ämÔ
·�h�Æ ��psr{uvd<k"rtpE��j>k>�wlt}�d<k"r���d<yA�spwk�ltyo|In9nq}��<�mlA¼�jM|Iy{��ª{pwltr®hJh�h�hJh�hEhJh�hJh�h�h ·<Û
·�hÁN ��psr{uvd<k"rtpE��j>k>�wlt}�d<k"r���d<y���d<y{f�|Iy{x-nq}��<�mlA¼�jM|Iy{��ª{pwltr�hJh�h�hJh�hEhJh�hJh�h�h ·IP
·�h½Ç ��psr{uvd<k"rtpE��j>k>�wlt}�d<k"r���d<yA�spwk�ltyo|In9�¤¼�jM|Iyt�Eª{pwlorGhJh�hJh�h�hJh�hEhJh�hJh�h�h ·IÔ
·�h¬ä ��psr{uvd<k"rtpE��j>k>�wlt}�d<k"r���d<y���d<y{f�|Iy{x-�¤¼�jM|Iyt�Eª{pwlor�hJh�hJh�h�hJh�hEhJh�hJh�h�h ¸<O
·�hÁ· � '¢�8��d<yAnq}��<�mlA¼�jM|Iy{�Jª{pwltr7h�h�hJh�hJh�hEhJh�h�hJh�hJh�h�hJh�hEhJh�hJh�h�h ¸"Æ
·�h½¸ � '¢�8��d<yA�¤¼�jM|Iyt�Jª{p�lor¥h�hJh�h�hJh�hJh�hEhJh�h�hJh�hJh�h�hJh�hEhJh�hJh�h�h ¸mN
·�hÁÛ ��psr{uvd<k"rtpE��j>k>�wlt}�d<k"r���d<y�c ª{p�lor�j>rt}qk>��©MkM|In5�
���sdIytytpw�wlt}�d<k>r�hEhJh�hJh�h�h ¸<Ç
·�h½P ��psr{uvd<k"rtpE��j>k>�wlt}�d<k"r���d<y�B�ª{p�lor�j>r{}�k>��©MkM|�n5�
�.�wd<yty{ps�wlt}�d<k"r/hEhJh�hJh�h�h ¸Iä
·�h½Ô Æw� l�|I�\� ytps�wdõ ltps�\u>n�|�lopsr hJh�h�hJh�hJh�hEhJh�h�hJh�hJh�h�hJh�hEhJh�hJh�h�h ¸<¸
·�h�Æ�O Ng� l�|I�\� ytps�wdõ ltps�\u>n�|�lopsr hJh�h�hJh�hJh�hEhJh�h�hJh�hJh�h�hJh�hEhJh�hJh�h�h ¸mÛ
·�h�Æ<Æ Æw� l�|I��r{}��<k>|In¨é@âJp�¾��w}�pwk>�w� h�h�hJh�hJh�hEhJh�h�hJh�hJh�h�hJh�hEhJh�hJh�h�h ¸<Ô
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·�h�ÆgN Ng� l�|I��r{}��<k>|In¨é â p�¾��w}�pwk>�w� h�h�hJh�hJh�hEhJh�h�hJh�hJh�h�hJh�hEhJh�hJh�h�h ÛIO
·�h�Æ�Ç Æw� l�|I�Lc ª�ª lopw��u"n�|�ltpsr�hJh�hJh�h�hJh�hJh�hEhJh�h�hJh�hJh�h�hJh�hEhJh�hJh�h�h Û�Æ
·�h�Æ�ä Ng� l�|I�Lc ª�ª lopw��u"n�|�ltpsr�hJh�hJh�h�hJh�hJh�hEhJh�h�hJh�hJh�h�hJh�hEhJh�hJh�h�h Û<N
¸"h�Æ ��d<�\uM|Iy{}�r{d<k��vp�l�f�pwpsk¥|�xM|Iu"lt}qz<p�|Ik"x¤k"d<k��1|�xM|Ix>u"lt}qzIp\Æ���l�|���+�0�¦hJh�h�h P<Ô
¸"hÁN ��d<�\uM|Iy{}�r{d<k��vp�l�f�pwpsk¥|�xM|Iu"lt}qz<p�|Ik"x¤k"d<k��1|�xM|Ix>u"lt}qzIp�N���l�|���+�0�¦hJh�h�h Ô<O
¸"h½Ç Æw� l�|I�\N�x-r{}��<kM|�n5'�0��hJh�hJh�h�hJh�hJh�hEhJh�h�hJh�hJh�h�hJh�hEhJh�hJh�h�h Ô<Ô
¸"h¬ä Ng� l�|I�\N�x-r{}��<kM|�n5'�0��hJh�hJh�h�hJh�hJh�hEhJh�h�hJh�hJh�h�hJh�hEhJh�hJh�h�hêÆ�OIO
Û�h�Æ Æw� l�|I��Æsx=� y{ps�wdõ '�0�?r�r{psuM|Iyt|�lopwx¤��dIyA}�k>x>}�zD}�x>jM|�n��M|I�����<y{d<j>k>x"reh�hJh�h�hêÆ�OIP
Û�hÁN Ng� l�|I��Æsx=� y{ps�wdõ '�0�?r�r{psuM|Iyt|�lopwx¤��dIyA}�k>x>}�zD}�x>jM|�n��M|I�����<y{d<j>k>x"reh�hJh�h�hêÆ�OIÔ
Û�h½Ç Æw� l�|I��Æsx¤c ª�ª '�0�?r�rtpwuM|Iyo|�lopsx.��d<yA}qk>x>}qzD}qx>jM|Inv�M|I�����<ytdIj>k>x>röhJh�hJh�h�hêÆ<Æ�O
Û�h¬ä Ng� l�|I��Æsx¤c ª�ª '�0�?r�rtpwuM|Iyo|�lopsx.��d<yA}qk>x>}qzD}qx>jM|Inv�M|I�����<ytdIj>k>x>röhJh�hJh�h�hêÆ<ÆIÆ
Û�hÁ· Æw� l�|I�\N�x-�M|����D�Iytd<j>k"x '�0� h�hJh�hJh�hEhJh�h�hJh�hJh�h�hJh�hEhJh�hJh�h�hêÆ<Æ�Ç
Û�h½¸ Ng� l�|I�\N�x-�M|����D�Iytd<j>k"x '�0� h�hJh�hJh�hEhJh�h�hJh�hJh�h�hJh�hEhJh�hJh�h�hêÆ<Æsä
P"h�Æ �?¶"|I�\u>n�pnq}��Ipwn�}q�>d�dDx hJh�hJh�h�hJh�hJh�hEhJh�h�hJh�hJh�h�hJh�hEhJh�hJh�h�hêÆgNI·
Ô"h�Æ B�}�|IrA���>pw���¤nqps�<pwk>xëh�hJh�hJh�h�hJh�hJh�hEhJh�h�hJh�hJh�h�hJh�hEhJh�hJh�h�hêÆgN�P
Ô"hÁN ��psr{}�x>jM|�n�lod<u¤��|IrtrA�>}�|Ir�hJh�h�hJh�hJh�hEhJh�h�hJh�hJh�h�hJh�hEhJh�hJh�h�hêÆgN�P
Ô"h½Ç '!j>nqn�f�}�x"lt�-���"ps����hEh�hJh�hJh�h�hJh�hJh�hEhJh�h�hJh�hJh�h�hJh�hEhJh�hJh�h�hêÆgN�Ô
Ô"h¬ä ��psr{}�x>jM|�n5ì ;<�3� �>}�|Ir�hJh�hJh�h�hJh�hJh�hEhJh�h�hJh�hJh�h�hJh�hEhJh�hJh�h�hêÆ�ÇIO
Ô"hÁ· ��psr{}�x>jM|�n�lod<u¤��|IrtrA�>}�|Ir�zDr�ì ;<�#� hJh�hEhJh�h�hJh�hJh�h�hJh�hEhJh�hJh�h�hêÆ�ÇIO
Ô"h½¸ '!j>nqn�f�}�x"lt�¤zDr
ì ;<�#� hJh�hJh�h�hJh�hJh�hEhJh�h�hJh�hJh�h�hJh�hEhJh�hJh�h�hêÆ�Ç�Æ
Ô"hÁÛ ��psr{}�x>jM|�n5ì ;<�3� �>}�|Ir�zDr�ì ;<�#� h�hJh�hEhJh�h�hJh�hJh�h�hJh�hEhJh�hJh�h�hêÆ�Ç�Æ
Ô"h½P B�dDdIltr{loyt|Iu>uHpsx¤d<j"ltu>j"l���|Irtr{psr6hJh�hJh�hEhJh�h�hJh�hJh�h�hJh�hEhJh�hJh�h�hêÆ�ÇIÇ
Ô"h½Ô B�dDdIltr{loyt|Iu>uHpsx¤u>j>nqn�f�}�x"lt�>r�h�h�hJh�hJh�hEhJh�h�hJh�hJh�h�hJh�hEhJh�hJh�h�hêÆ�ÇIÇ
Ô"h�Æ�O B�|����D�Iytd<j>k"x �Hd�dIltr{ltyo|Iu>uHpsx.d<j�lou>j"l
��|Irtr{psr�h�hJh�hJh�h�hJh�hEhJh�hJh�h�hêÆ�Ç�ä
Æ�O"h�Æ 0*}�´�pwytpsk"�spsr�}qk ÷ ytps�wdõ �Hpwl�f3pspwk¥(E��0$�\dDx>psnqr�hJh�hJh�h�hJh�hEhJh�hJh�h�hêÆ�ÇIÔ
Æ�O"hÁN 0*}�´�pwytpsk"�spsr�}qk ø ª�ª �vp�l�f�pwpsk~(E��08��dDx>pwn�r h�hJh�hJh�h�hJh�hEhJh�hJh�h�hêÆ�ä<O
Æ<Æ<h�Æ 45}���psnq}��>dDd�x�sd<kmlodIj>ytr³hJh�hJh�h�hJh�hJh�hEhJh�h�hJh�hJh�h�hJh�hEhJh�hJh�h�hêÆ�ä<¸
ÆgN�h�Æ u�� z�|In�j>p���"ps��� hJhEh�hJh�hJh�h�hJh�hJh�hEhJh�h�hJh�hJh�h�hJh�hEhJh�hJh�h�hêÆ�ä<Ô
ÆgN�hÁN 0*}qr{loy{}��>j�lo}�dIk>r3��d<y�©"ltlopwy�d<j"lou"j"l�¯�Æg²êh�hEhJh�h�hJh�hJh�h�hJh�hEhJh�hJh�h�hêÆg·�O
ÆgN�h½Ç 0*}qr{loy{}��>j�lo}�dIk>r3��d<y�©"ltlopwy�d<j"lou"j"l�¯ N<²êh�hEhJh�h�hJh�hJh�h�hJh�hEhJh�hJh�h�hêÆg·DÆ
ÆgN�h¬ä 0*}qr{loy{}��>j�lo}�dIk>r3��d<y�©"ltlopwy�d<j"lou"j"l�¯»Çm²êh�hEhJh�h�hJh�hJh�h�hJh�hEhJh�hJh�h�hêÆg·IN
ÆgN�hÁ· ù9úºû<ü�ý�þ�Õ ÅÕ£Ä>è³�sdI��uM|�yt}�r{d<k>rFh�hJh�hJh�hEhJh�h�hJh�hJh�h�hJh�hEhJh�hJh�h�hêÆg·�Ç
ÆgN�h½¸ Æ�x�ltps�\u>n�|�ltpsrA}qk�Æ���l�|���xM|�l�|�f�}qlt��©>lor�hEhJh�h�hJh�hJh�h�hJh�hEhJh�hJh�h�hêÆg·�Ç
ÆgN�hÁÛ Æ�x�ltps�\u>n�|�ltpsrA}qk N���l�|���xM|�l�|�f�}qlt��©>lor�hEhJh�h�hJh�hJh�h�hJh�hEhJh�hJh�h�hêÆg·�ä



Z�í"b�a X³ã aQSÎFZ\[~b

ä>h�Æ �¢z<pwkml�r{psn�pw�wlt}�d<k¤rtj>�\��|Iy{�,h�h�hJh�hJh�hEhJh�h�hJh�hJh�h�hJh�hEhJh�hJh�h�h ämP
¸"h�Æ B�dIj>k>xM|Iy����sj�lor
pw¾\�s}qpsk>�w}�psrA��d<yAr{}��<k>|In=hEhJh�h�hJh�hJh�h�hJh�hEhJh�hJh�h�h ÔmÛ
Û�h�Æ �?¶�uvpw�wltpsx k�j>���vpwy
d��¢�M|I�����<y{d<j>k>x¤pwzIpskmlor)h�h�hJh�hJh�h�hJh�hEhJh�hJh�h�hêÆ<Æ�N
Æ�O"h�Æ ��psr{}�x>jM|�n9;<�#�¤r{�Dr�lops��|�lt}��j>k>�wpsy�l�|I}qk�lt}�pwrLhJh�h�hJh�hJh�h�hJh�hEhJh�hJh�h�hêÆ�ÇI¸
Æ�O"hÁN B�|����D�Iytd<j>k"x���y{psn�|�lopsx¤r{�Dr�lops��|�lt}��j>k>�wpsy�l�|I}qk�lt}�pwrêh�hJh�h�hJh�hEhJh�hJh�h�hêÆ�ÇIP
Æ�O"h½Ç �D�Dr�lops��|�lt}��j>k>�wpsy�l�|I}qk�lt}�pwr
y{psn�|�lopwx.ltd'�0�?r�h�hJh�hJh�h�hJh�hEhJh�hJh�h�hêÆ�ämN
Æ�O"h¬ä ��x>x>}qlt}�d<k>|In�r���r�lopw�|�lt}��Ej>k>�wpsy�l�|I}qk�lt}�pwrÊhEhJh�h�hJh�hJh�h�hJh�hEhJh�hJh�h�hêÆ�ä<Ç
Æ�O"hÁ· ��j"����|Iy{�dI�£r{�Dr{ltps��|�lo}q�j>k>�spwy{lo|I}�kmlo}qpsr hJh�h�hJh�hJh�h�hJh�hEhJh�hJh�h�hêÆ�äIä
Æ<Æ<h�Æ 0|�lo|Lrtj>�\��|Iy{�hJhEh�hJh�hJh�h�hJh�hJh�hEhJh�h�hJh�hJh�h�hJh�hEhJh�hJh�h�hêÆ�äm·
ÆgN�h�Æ 0|�lo|L�sy{d<rtr
���>ps����r�h�hJh�hJh�h�hJh�hJh�hEhJh�h�hJh�hJh�h�hJh�hEhJh�hJh�h�hêÆ�ä<P
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hall_corr_W
Entries  762536

Mean   0.01198

RMS    0.1624

Underflow     811
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Prob       0

Constant  156± 8.951e+04 

Mean      0.00021± 0.01444 

Sigma     0.000± 0.125 
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Mean   0.04265

RMS    0.1741

Underflow     339

Overflow        0

Corrected Response
-1 -0.5 0

�
0.5
�

1 1.5 2
�

2.5
�

3
�

ev
en

ts

0
�10000

�20000

30000
�40000

50000
�60000
�70000
$80000
�90000
�

hall_corr_B
�

Entries  762536

Mean   0.04265

RMS    0.1741

Underflow     339

Overflow        0

 / ndf 2χ  551.4 / 7

Prob       0

Constant  152± 8.486e+04 

Mean      0.00022±
%

 0.01398 

Sigma     0.0003± 0.1256 

Bg�+(�I����sj<$%Ü*ï�íH����6m�������i35I������������*�)35���Q�T��IE&���L��
	������,&.3å�����)&�6�6�-2>"����([�����SuE�E&�-M����6<8~��6m�����+u��
����������������������$

35����/ &��)k�&��,I*�����¾35���Q�����'������(��+�E&�-�������6m���*���Y��I���1���K;(��+1"����(0&0��������-�I*��������35���)&C	����)��3G&.��>
\�èÖ&����:æ�KV&�����I�/0�+��(l&l�����o�J&��+�!�V&71����H�R>"6m��������������$

&�')(*',+ -Fþ�.
/10�ÿ½�
243�þ65;�8792:5;0�5*<=/=þ>/10>?ÀþA@CB�ÿ½�
/D<E57þ�ÿGF6HHþ�þ>/I0
Ç¼��6*�������4�+�������yu��������4&����y�����7&.�����ð����/[��-�&���-2>w���!	������08'�����T�*������������������3Z���*�¾-���6*�����*�0�+�
&�����I�/[�������s��&_1��,�������'I�����������&����R�~>�K<&����[�����)/�&.���G���Gu*ç<�������'a<K*&C1�����>0(��<�"�0&�����I�/06<�������
(��21����ð��������/0&�-+-)/0&��������!��3S��������-+�����������¿&.���ê/YI����ê����/[6E&������ð���t�����¾�~>"6�����&�-,-+��6*�����
���*����(�������$�ÞC�*-+>t�����f\ è �.3)�����:-���6<�������l�+�l&�-�-+��k{���D������I�����IE&.���y&�����I����D���*��/[�7&.��I������
1.&�-�I*�ZkH�+���*���!I��������o�J&��+����������$JLKNMiI����OM�����&����R�~>!���:�PKDMi/'I����f\ è ����(��21QM����R>4�PKDMS����&��JL��+��(l�RM�����-�I<��������ï

Ê ùTSú
\NUè áôa*q%a�a*p�p�ÿ�\ UèWV bXM�cXY.�[Z½q Ë½j<$+p�$rj�Í

JLKNM��RM�����-+I*���+���Y���Y�RKNM\M�-]M���������Z\ è ���g(��+1�M��f�R>s�RKNM��RM�����-+I*���+���Y��3E�RKNML^
ÏÄ�7&�-+�����+/_M�PM���ï



ÚRj

Ê ùA`ú
\Naè á

bcccd ef a*q2p_ØRjg \ aèWV bXM�cXYAhOZ ij e UôËÌa*qäa�ã�Í�e�q Ë½jIk+p�käÚRÍ
JLKNM[INlNhOM[monPp�q]lrn)sutQlunRKNMlINlNhOv+INwonRMOmoM��xMOlNM[mRy�szq l{nPKNM	M[|�MOlrn}q]w~n�p.L�MOlz��mRt���won�I��Nq MOw�t����q]lNq �YIN� �Nq,pAwLM[|QM[lrnPw�K*p�l��6q]wLy�q |QM[ly�rs�ï

Ê�� ^ áôa*q��Cÿ g � � h�pAvè V b�Mc�ZG� Ë½jIk+p�kr`�Í
k�KNM[mRMLnPKNM�w�IN��q w8tT|�MOm:p�v vDh�pAv]tQmoq]��M[nPM[m�nRt_k�M[mRw�KIp�l��	q w8pX�_MOp�w�INmoM���t���nPKNM\nRt�n�pAvDnPmRp�lNwo|�MOmowRMMOlDMOmRyAs�q l�p�l�M�|QMOlrnOkxJLKDM�mRM[wRtQv+IDnPq tQl�t�IIn�t��LnRKNM4L�q]lNM[��p>nPq]hluNnonPMOm}q]w}q]lNwoMOlNwoq nPq�|QM�nRt�nPKDM
�NMu�lrnPq]t�l�t��nÊ � ^ kJLKNM��_p�wRwWt��8nRKNMsz q w)u*çIM���nPt!Ü�a*q��Rã0bXM�csÝ d e K*p�l���nRKNMsk�q+�DnPK�t��8nPKNMiz q]wQu*çIM���nRt
ã<q2p�ãlb�Mc�k4JLKNMXnPtQ�:k�q��InPK�q]w\nPp�L�M[l{p�wWp�hOtQlDwon�pAl�n�|Ap�v+INM�K�p�qrj[b�Mc�k

&�')(*'   ¡¹ÿX�
/I<E5Lþ%ÿ¢F�£?ÿ þ�þA/10¥¤�/I?T38¦qþA?
Ï�tQlrnRMZ?\p�mov]t§M[|�MOlrnPw�k�q�nPK[�Nq+x*MOmoMOlrn¨q]lN��IIn:|Ap�v+INMOw4t��¼Ï nPt�� p�moM�wRMOlrn¨nPKNmot�INyQK��5INv]v��DM[nPM[h[nRtQmwRq �YINv]pAnPq tQlCp�l��©K�p�|QM{pAv]v\h[tQmRmoMOh[nRq]tQlDw�p��D�Nv]q M��ªk�F��«nPM[m	m�INlNlDq]lNyxnPKNmot�INyQKCnPKNM�L�q]lNM[��p>nPq]h
uNnonPMOm�K¬nPM[�_�Dv,pAnRMOw���tQmWnPKNM!p�®n�pAy�p�l��ªã¯®n�pAy�wPp����Nv MOwXp�moM�wRKDt�k�lzq l�B°q]y�INmRM[wSjIk���p�l��ªjIk2p_aDkJLKNt�IDyQK±nRKNMOmoMzq]w�pCwonPmotQlNyChOt�mRmRM[v,pAnRq]tQlê�;M[n~k¨MOM[l²nPKDMx�;M�p.L³t��§nPKNMunPM[�_�Dv,pAnRMOw�p�l��´nPKDMq]lD��IDn�|Ap�v�INM	t��HÏ nPtQ� K�nRKNM[s�p�moM_lDt�n�nPKNM�wPp���M	nPKNq lNy�K�p�l��tÏ mRM[hOtµ q]w§tQlNv sup�l�M[wonRq]�_pAnPtQm��tQm�Ï nPt�� k´JLKNM�ã¯®n�pAy�w�I��NwPpA�_�Nv M�K�k�q�nPK¶��M�k¨MOm�·oM�no®��p�monRtQl³pAwRwRq lNyQ��MOlrnPw�K\K�p�w_l�p�momRt_k�M[mnPM[�_�Dv,pAnRMOw�KD��p�L�q lNy�q nRwLM[|QM[lrnPw���tQmoMCINwRM��5INv�nPK�p�l�p[¢n�p�y	M�|QMOlrnRwOk

&�')(*'¹¸ º}»EF=ÿG/<�8F�¼±@*½~¾ e F13�þ
B°q y�INmRM�jIk+p�p�p�l��0jIk2p�ã~wRKNt_k=nRKNMLM[��h[q]MOlDh[s���tQm
�Np�wRwoq]lNyXnPKDMQÈ e �E�*q%a~h�IDn4��tQm
woq]yQlNp�vNM[|�MOlrnPw[kJLKNMLM��_h[q]M[lNh[s'�NtIM[w
K�p�|QM�wotQ�_M{�NMO�;MOl*�NMOlNh[M�tQl[Ï nPt�� p�l��lß WQ^:¿ K���IDn°nPKNM\Mx¬M[h[n4q w°wR�_p�v vXK



Ú�Ú

)
À2

Á
 (GeV/creco

t
ÂM

150 200 250
Ã

300 350

A
rb

 u
n

it
s

0

0.02
Ä
0.04

0.06

0.08
Ä

0.1
1-tag

)
2

 = 160 (GeV/c
top
ÅM

)
2

 = 170 (GeV/c
top
ÅM

)
2

 = 180 (GeV/c
top
ÅM

1-tag

Æ°q yQÇNmRMyjIk��*ï¾ÞXÇInP�NÇDn_t���nPKNM6È�q]lNM[��pAnRq]h!uNnonPMOm	��tQm0Ï{ÉÊM�|QMOlrnRw���p�wowRq]lDy�nPKDMÅp[¢n�p�yxM[|�MOlrnwRM[v]M[h[nPq tQlªË�p>�«nPMOmLnRKNMSÈ e hOÇDnWq w�p��N�Nv q]M��¬k



ÚR`

)
À2

Á
 (GeV/creco

t
ÂM

150 200 250
Ã

300 350

A
rb

 u
n

it
s

0

0.02
Ä0.04

0.06

0.08
Ä 0.1

2-tag

)
2

 = 160 (GeV/c
top
ÅM

)
2

 = 170 (GeV/c
top
ÅM

)
2

 = 180 (GeV/c
top
ÅM

2-tag

Æ°q yQÇNmRM�jIk2p_a*ï0Þ~ÇDnP�DÇDn�t��LnRKNM�È�q]lDMO�_pAnPq h[uNnonPM[mÌ��tQmfÏ�ÉÍM�|QM[l�nRw	��p�wRwoq]lNy�nPKNM:ã¯®n�pAy�M[|�MOlrnwRM[v]M[h[nPq tQlªË�p>�«nPMOmLnRKNMSÈ e hOÇDnWq w�p��N�Nv q]M��¬k



Ú�Üp�l���nPKNM_l1ÇD�Y�*M[mÌt���woq]yQlNp�v4M[|QM[lrnPw���p�wowRq lNyup�v v8hOÇDnRwY�Nt1MOwÌlDt�n�M[l�nRMOm�q lrnPt�nRKNM�v q]ÈAMOv]q KNt1t<�p�w§p�lzq]lD�NÇDn�k	JLKNM	M��_h[q]M[lNh[sxq]wXv t_k�M[m���t�miãT®nPp�y¥M[|�MOlrnPw[Ënk�KNq h�K�K�p�|QM	��M�k¨MOm��;tQwRwoq��Nv M�·oM[nÎ��p�mÎnPtQl_p�wowRq]y�lN�_M[lrnPwOËIp�l��	nPKDMOmRM���tQmRM���M�k¨MOm:h�K�p�lDhOMOw:nPt§��p�wow¨nPKDq]M�È e hOÇIn�k8Ï�l_pAnonPMO���DnGk�p�w�_p��NM�nRt�tQ�DnPq �_q+�OM�nPKNM~|Ap�v ÇNM~p>nAk�KNq]h�K¥nRKNMZÈ e h[ÇDn�q]w���p��DM�Ë*�DÇDn\nPKDMXMçI�*M[h[nRM��6won�p>nPq]wÎnPq h�p�vÇNlNh[MOmÎn�p�q l�nRq]M[w���mRtQ�ÐnPKNM�n~k¨tzwRÇ��DwPp����Nv]M[w�p�moM�|QMOmÎs�q]lDwRMOlDwRq nRq |�M�nPt{nRKNM¥hOÇDn�|Ap�v ÇNM�t¯|QM[m	p
k�q��DM§mRp�lNyQMXtA�gÈ e Ë�wRt��Dk%alk�p�w�h�KNtQwoMOl6��tQmLhOtQlDwRq]wÎnPM[lNh[s:k�q nRK��NmRM�|Iq tQÇNw���M�p�woÇNmRM[�_M[l�nRwOk

Ñ\Ò®Ó ÔÖÕØ×1ÙªÚ=ÚDÙÜÛÞÝXßáà°ÚNÙ
JLKNM[mRM�pAmRM§��p�lrs��;tQwRwoq��Nv MCk\p�s1w~t��Ü��tQmR��q]lNy�p[�Nqâ·oM�n��_p�wowW��motQ�Ên~k¨t§·oM[nRw�p���tQlNy	nPKDM§��tQÇDmtQm\��tQmoM4·oM[nRwLq]l�ãåäã:M[|�MOlrnPw[k�J�t�wRq �_�Nv q �«s�nRKNM~v]q won�t���h�KNtQq]h[MOw[Ë>·oM[nRw\n�p�yQy�M���p�wLpAmRq]woq]lNy}��mRtQ�ì�
��Ç�p�moÈ1w�pAmRMXp�wowRÇN��M��¥nRt�hOtQ��M���motQ�æmRM�pAv;�!��Ç�p�moÈ1w[Ë�p�l��¥lNtAn\��mRtQ�æ��q]wÎn�p�yQw[k
Ï,�*�Nq nRq]tQl�pAv]v s�ËnPKDM�n~k¨t�·oM�nPw���mRt��çnPKNM!z �NMOhOp¯sv��Ç�pAmRÈ�w�pAmRM6p�wRwoÇN��M��©nRt��*M6p���tQlNyunPKDM6v M�p��Dq]lNy{��tQÇDm·oM[nRwOk�Æ�t�mWn~k¨tA®nPp�y�M�|QMOlrnRwOËªnPKDMOmRM�p�mRM}tQlNv syã�lNtQlI¢n�p�yQy�M��	·oM�nPw���motQ�èp���tQlNy	nPKNM�v M�p��Dq]lNy��·oM[nRwOË�yQq�|Iq lNy	tQlNv�s¥tQlNM§h�KNtQq hOM���tQm\nPKNMi�Nqé·oM[nW��pAwRwOk¨JLKNM�·oM�nPw�p�mRM�h[tQmRmoMOh[nRM��{ÇDwRq]lDy�nRKNM}v q]yQKrn
��Ç�p�moÈ�JW¿�hOt�mRmRM[h[nRq]tQlNw[Ëªp�l*�{nPKNM�woq]lNy�v]M'�Dqâ·oM[n���pAwRw~�;MOm�M[|QM[lrn}q w�ÇNwoM��ªk§Æ�tQmsp[®nPp�y�M[|�MOlrnPw[ËnPKDMOmRMÌp�mRMXnRKNmRM[MÌ�;tQwRwoq��Nv Mi�Dqâ·oM[nW�_p�wRwoMOwWnPt[�*M§��p.�NM§��motQ�ÊnRKNM'Ø�lNtQlI¢n�p�y�yQM��6v]MOp��Nq]lDy~·oM�nPw[k¿IM�|QMOmRp�v�|Ap�mRq]p��Nv]M[w���p�woM���tQlX·oM�nëê è pAl���p�lNyQÇNv]p�m��Nq wonPmoq��NÇInPq]t�lYk�M[mRMWwonPÇ*�Nq]M�����tQm8woMOlNwoq nRq |1q n)snPt6��M�p�woÇNmRq lNy�ß_ì ^:¿ Ë�q]lDhOv]Ç*�Nq]lNy�v q]lNMOp�m~hOt��Y�Nq]lNpAnPq tQlNwXt�����ÇNv nRq]�Nv MY�Nqé·oM[n��_p�wRwoMOwOk�×)l�nPKDMMOl*�ªË
nPKNM_|�pAmRq,p.�Nv]Mlk�q nRK�nPKNM4�;MOwÎn��;MOmo��t�mR�_p�lNhOM[k\pAw�nPKNM4�Dqâ·oM[nÌ��pAwRwÌh[v]tQwoMOwÎn�nPt{nRKNM�k¨MOv]vÈ�lNt_k�lñz �_p�wRw[k�JLKDq]w�wRh[ÇNv]�InPw�nPKDM!�Nq]wÎnPmRq+�NÇDnRq]tQlªËn�NÇDn	q wÌnPKNM¥��tQwÎn�v]q È�M[v sxnPtuwRM[v]M[h[n�nPKDMn~k¨t§·oM[nRw���mRt��ínPKNMSz �NMOhOp�sy�Np�ÇNyQKrnPM[mRw[k�JLKNMs�Nq]y�yQMOwÎn)�DmPp7kH��p�h�È�nPt�nPKNq wW|Ap�moq,p��Nv MXq]w�nPK�p>nnPKDM_wohOÇNv �DnPq lNy�h�p�ÇNwoMOw§nPKNM[��p�h�È�yQmotQÇNl��ªË���tQwon§t��{k�KNq]h�KxK�p�w§lNt6mRM�pAv:KNp��NmRt�lNq]hYz �DMOh�p�s�ËnPtÌv]t1tQÈÌ|QM[mos���ÇNh�K�v q]È�M�nPKDM~wRq yQl�p�vGk°J�MO���Nv,pAnRMOw4��tQmLî ·«· �_p�wowRMOw¨��tQm:nRKNmRM[MZ�Nq2x¬M[mRMOlrn¨|�pAv]ÇNM[wt��Gß ì ^:¿ pAmRM§wRKNt_k�l{q l�Æ°q yQÇNmoMOw,jIk+p7Ø_p�l*��jIk2p��Nk\JLKDM�p[¢n�p�y�î ·«· nPM[�_�Nv]pAnPM[wWp�mRM§l�p�momRt_k�M[mnPKNp�l�nPKDMfãT¢n�p�y	nPM[�_�Nv]pAnPM[w)�DÇNMÌnPt�nPKNM}wRh[ÇNv]�DnRq]lNyDkWJLKDM�l�p�momRt_k�lNMOwow~q]w�p�yQt1t"�6nRKNq]lNyDËm�NÇIn



ÚQ�

)
2

 (GeV/ctop
ïM

120 130 140 150 160 170 180 190 200

E
ff

ic
ie

n
cy

0.83

0.84

0.85

0.86

0.87

0.88

0.89

0.9

0.91

 = 1.0JES∆ eff vs input mass, 2χ1-tag  = 1.0JES∆ eff vs input mass, 2χ1-tag 

)
2

 (GeV/ctop
ïM

120 130 140 150 160 170 180 190 200

E
ff

ic
ie

n
cy

0.83

0.84

0.85

0.86

0.87

0.88

0.89

0.9

0.91

 = 0.0JES∆ eff vs input mass, 2χ1-tag  = 0.0JES∆ eff vs input mass, 2χ1-tag 

)
2

 (GeV/ctop
ïM

120 130 140 150 160 170 180 190 200

E
ff

ic
ie

n
cy

0.82

0.83

0.84

0.85

0.86

0.87

0.88

0.89

0.9

0.91

 = -1.0JES∆ eff vs input mass, 2χ1-tag  = -1.0JES∆ eff vs input mass, 2χ1-tag 

Æ°q yQÇNmRM�ðIk�ñQñ�ïW^
�_h[q]M[lNh[s�nPt���pAwRw~nPKDMYÈ�ò��ó�Dô�õ�hOÇIn~��tQm�ñ[¢n�p�y_wRq yQl�p�v�M[|�MOlrnPwX��tQm,ß ì ^:¿ áö ñ�k÷õyË�nRtQ�VÍ�ËNõDk÷õ�Ë��_q+���Nv]M7Í�p�l���PñQk÷õ�Ë5�*t�nonPtQ��Í{Ê h k4ø�t�nRM�nRKNM�wRÇNmo�NmRM[wRwoM��¾�[MOmRt�wOk



ù õ

)
2

 (GeV/ctop
ïM

120 130 140 150 160 170 180 190 200

E
ff

ic
ie

n
cy

0.61

0.62

0.63

0.64

0.65

0.66

0.67

0.68

0.69

0.7
 = 1.0JES∆ eff vs input mass, 2χ2-tag  = 1.0JES∆ eff vs input mass, 2χ2-tag 

)
2

 (GeV/ctop
ïM

120 130 140 150 160 170 180 190 200

E
ff

ic
ie

n
cy

0.6

0.62

0.64

0.66

0.68

0.7
 = 0.0JES∆ eff vs input mass, 2χ2-tag  = 0.0JES∆ eff vs input mass, 2χ2-tag 

)
2

 (GeV/ctop
ïM

120 130 140 150 160 170 180 190 200

E
ff

ic
ie

n
cy

0.58

0.6

0.62

0.64

0.66

0.68

 = -1.0JES∆ eff vs input mass, 2χ2-tag  = -1.0JES∆ eff vs input mass, 2χ2-tag 

Æ°q yQÇNmRM�ðIk�ñ�ã<ïW^
�_h[q]M[lNh[s�nPt���pAwRw~nPKDMYÈ�ò��ó�Dô�õ�hOÇIn~��tQmSãT¢n�p�y_wRq yQl�p�v�M[|�MOlrnPwX��tQm,ß ì ^:¿ áö ñ�k÷õyË�nRtQ�VÍ�ËNõDk÷õ�Ë��_q+���Nv]M7Í�p�l���PñQk÷õ�Ë5�*t�nonPtQ��Í{Ê h k4ø�t�nRM�nRKNM�wRÇNmo�NmRM[wRwoM��¾�[MOmRt�wOk



ù ñ

)
ú2

 (GeV/cjj
ûM

50 60
ü

70 80
ý

90 100 110

A
rb

 u
n

it
s

0

0.01

0.02
þ0.03
þ0.04
þ0.05
þ

1-tag
)cσ (JES∆

ÿ
-1.0 

)cσ (JES∆
ÿ

0.0 

)cσ (JES∆+1.0 

1-tag

Æ°q yQÇNmRMÌðIk�ñ_Ø*ï��~qé·oM[n���p�wowRM[w���tQmCÏ�ÉóM�|QM[l�nRw���p�wRwoq]lNy_nPKNM�ñ�®n�pAy�M[|�MOlrn�wRM[v]M[h[nPq tQlªË*pA�«nPM[m�nPKDM
È ò h[ÇDnWq]w�p��N�Dv]q]M��ªk8JLKNM�q]lD�NÇDnLnPt��y��Ç�p�moÈ��_p�wRw�q]wXñ ù õ���M��iÝ�� ò k
nPKDM�ñ[¢n�p�y�î ·«· nRMO���Nv,p>nPMOw�K�p�|�M_wo��p�v v]M[mXwRKNq��«nPwXnPK�pAl�nPKDM�ã¯®n�pAy�î ·«· nRMO���Nv,p>nPMOw�pAw'ß�ì ^:¿|Ap�mRq MOw[k



ù ã

)
ú2

 (GeV/cjj
ûM

50 60
ü

70 80
ý

90
�

100 110 120

A
rb

 u
n

it
s

0

0.01

0.02
þ0.03
þ0.04
þ0.05
þ 2-tag

)cσ (JES∆-1.0 

)cσ (JES∆0.0 

)cσ (JES
	∆

ÿ
+1.0 

2-tag

Æ°q yQÇNmRMÌðIk�ñ���ï��~qé·oM[n���p�wowRM[w���tQmCÏ�ÉóM�|QM[l�nRw���p�wRwoq]lNy_nPKNMlã¯®n�pAy�M[|�MOlrn�wRM[v]M[h[nPq tQlªË*pA�«nPM[m�nPKDM
È�ò}h[ÇDnWq]w�p��N�Dv]q]M��ªk8JLKNM�q]lD�NÇDnLnPt��y��Ç�p�moÈ��_p�wRw�q]wXñ ù õ���M��iÝ���òQk




����������� �
� ��������� Ô ����� �!�#" �#�$���&% #���#�

z´q nRKNtQÇDnWÇNlDv]q]��q nRM��¥h[tQ�_�DÇDnPq lNy_moMOwotQÇNmRh[MOw[Ë*nPKDM('�lDq nPMsÏ{É²wÎn�pAnRq]wÎnPq]h[wL��tQm$) mRM[hOtµ pAl��uî ·«·��ÇNwÎnÌwotQ��MOKNt+* �;M�wR��t1t�nPKNM���tQÇIn}nRt��Nmot<�NÇDhOM_nRMO���Nv,p>nPMOw�lNM[M��NM�����tQm�nPKNM_v]q]ÈAMOv q]KNt1t<�,'Dn
�NM[wRhOmoq��;M���q l�É�K�p��InPMOmYÜDk¾ò8mRM�|1q]tQÇNw�É-�XÆ9nPM[�_�Nv]pAnPMå~��pAwRM����_MOp�wRÇDmRMO��MOlrnRw�t��)Ï nRtQ� ��p>mPpA�_M�nPMOmoq��[M¨nPKDM�nPM[�_�Nv]pAnPM[w°ÇNwoq]lNy�pAl	p��I)KDtIhAËQp�m��Nq nPp�mos���ÇNlNh�nPq tQl.*�q nRK�lNtX�NKrs1wRq h�p�vI�_MOp�lNq]lDyV ã��DË"ØQõAZGk
JLKNM~�Np�mPp���M[nRMOmoq���p>nPq]t�lNw:p�mRM�p��NM��1ÇNpAnPM�nRtÌ�_p�È�M�p�l�ÇNl��Nq]p�wRM�����M�p�woÇNmRM[�_M[l�nOË*�NÇInp�moMC�Nq ��hOÇDv nLnPt	�Nmot<�DÇNhOM/*�q�nPK�M�p�h�K�q nRMOmPp>nPq]t�l�t��^Ï{É�Ë�h�p�l�v M�p��¥nPt	wov]q]y�K�nRv s[�Nq2x¬M[mRMOlrnW��q]lIq]�_pDËÜp�l���pAmRM��_pAnRKNMO�_pAnPq h�p�v v s��*t1tQm0'NnPw[kTò�MOmoK�p��Nw���tQmRM�q]���;tQmonPp�lrnPv s�Ëëq n}q]w§q]���*tQwowRq+�Nv]MnPtzpAhOhOt�ÇNlrn���t�mÌnPKNM¥wo��pAv]v��DÇDn	lNtQlI=�OM[mRtzhOtQmomRM[v,pAnRq]tQlt�;M[n1*¨MOM[lêÏ moMOh[tµ p�l��Dz ·«· ÇNwRq lNyzp��p�mRp���M[nPmoq]h�p��N�Nmotrp�h�KªkÎ×)lNwonRM�p��´t��§ÇNwoq]lNy��ÌÇNv nRq]�Nv M¾ã ù )��p�mRp���M[nPM[m���ÇDlNh[nRq]tQl�pAv$'NnRwOË�nPKNq w��M�p�woÇNmRM[�_M[l�nWÇNwoMOw�p�lNtQlI®��p�mPpA�_M�nPMOmoq]h~ÈAMOmolNMOvh�NMOlDwRq n)s�MOwonRq]�_pAnPM[Ë320�X^{Í\pA�N�NmRtQp�h�Kªk

� Ò54 � Õ761Ú98;:=<�à4Û>6
Ï�ÇNh�KCt��LnRKNM�v q nPM[mPpAnRÇNmRM�tQl?2XMOmolNMOv@�~MOlNwoq n)s�^8wonPq ��p>nPq]t�lêËA20�X^
Íi�;MOy�q]lNw(*�q nPK�p¾�Nq]wohOÇNwáwRq tQl�t���KDq]wonRtQyQmRp��_w§p�w'�NMOlNwoq n)s�MOwÎnPq]�_pAnRtQmRw[k¾ò8KrsIwoq]h[q]wonRw�p�moM�p�h[hOÇNwÎnPtQ��M���nRt�nPKNq lNÈ�q]lNy�t��KNq wonPt�yQmPp���w�p�wLnPt1tQv w\nPt	yQmPpA�NKNq]hOp�v]v�s�moMO�NmoMOwoMOlrnZ��p>n�pDËE�NÇInWnRKNM[s6pAmRM��_t�mRMXnPK�pAl6nRK�pAn7ï=BWq]wÎnPt�yQmPp���w~yQq�|QM�pAlxM[wonRq]�_pAnPMÌ��t�m�nPKNMf�DMOlNwoq n)suq lzp�yQq |�MOl��Nq]l¬k}JLKNM�|Ap�v ÇNM�mRM�nPÇNmolNM��ª�rs{nPKDMKNq wonPt�yQmPp��É�NtIM[wÌlNtAnÌh�K�pAlNyQM�pAhOmRt�wRw�nPKNM0�Nq]l�p�l��xnPKNM0�NMOmoq |ApAnPq�|QM	t��\nRKNM�MOwonRq]�_pAnPM�q]w�lNtAn
�NM�'�lNM��=pAn�nPKDM!�Nq]lv�;tQÇNl���pAmosQË
�NÇDn�nRKNM�KNq]wÎnPtQy�mPp�� q]w�wÎnPq]v v\p�lCM[wonPq ��p>nPM¥t���nPKDM�p�|�MOmPpAyQM
�NM[lNwRq�n)s�q l�nPKDM'�Nq lªk�JLKDMOmRM���tQmRMAËªq n��_p¯s�KDMOv]��nPt_nRKNq]lDÈ�p.�*tQÇIn~KNq wonPt�yQmPp���wH�*M���tQmRM}�_t¯|1q]lDynPt�20�X^Lk;¿ItQ��MXÇNwRM���ÇNv�q]lrnRmRt"�NÇNh[nRq]tQlDw\nPt�20�X^©h�pAly�;MX��tQÇNl��6q]l V ØDñ�ËVØRã�ËVØ�ØDËEØA��Z¢kù Ø



ù �JÜti�;M�pC�Nq�n4�_t�mRM\��tQmo��p�vGË�h[tQlNwRq+�NMOm:p�KNq]wÎnPtQy�mPp�� CD ËFEmÍHË«nPKNMLnPM[�_�Dv,pAnRM_Í�ËR�DM[nPM[mR��q]lNM��l��swPpA�_�Nv q]lNy�p�luÇNl��NM[mRv�sIq lNy:�Nq]wÎnPmoq��NÇDnRq]tQl D ËFEmÍ$G�nRq]��MOwlË D ËFEmÍ�q w�nPKDM	nRmRÇNMf�Dq]wonRmRq+�NÇDnPq tQl{tQlDM*¨tQÇNv��¥y�M[nH*�q nRK¥q]l9'NlNq nRMSÏ{ÉEwon�p>nPq]wÎnPq hOwJÍåk8JLKNMXKNq wonPt�yQmPp��ÞK�p�wLh[tQlNwÎn�p�lrnH�Nq lNlNq]lDyI*�q��DnRK�J�Ëp�l��KG�M[lrnPmRq MOw[k4Æ�t�m¨woq]���Nv]q hOq n)s�ËQwonPp�mon:nPKDM)�Nq l�tQmoq]yQq l�pAnLE:á²õ§wRt}nRK�pAn:nPKNMWÈrnPK4�Dq]lTËAM/N�Í8t��nPKDM�KNq wonPt�yQmPp���hOtQlrn�pAq]lNw4nPKNM��*t�q]lrnPwO*�q nRKKE�P VRQ J��_Ë Q ö ñ�ÍSJNZGkOT�q lUM N K�p�w\pS�Nq l�hOt�ÇNlrn�V N Ë*�KNq h�K�q w~wRq �_�Nv�s�nRKNM	l�ÇN�Y�;MOmXt��¨MOlrnPmoq]M[w�� pAv]v]q lNy�q lrnPt�nPKDM�ÈrnRKÅ�Nq lñËWV N q w�p�lDtQlI)lDMOyrpAnRq |�Mq]lrnRMOyQM[mJÍ�k�^4p�h�K¶MOlrnPmÎs�q]lCp{KDq]wonRtQyQmRp�� h[tQlrnPmoq��NÇDnRMOw	p{lNt�mR�çtA�WnRKNM�p�moM�p{t���p{mRM[h[nPp�lNyQv Mt��=*�q��DnRK�J�p�l��xKNM[q]yQKrn�M���Ç�pAv
nPt¥nPKNMX*¨MOq yQKrn}tA�¨nRKNM�MOlrnPmÎsQk	JLKNM[mRM_p�mRMXGCMOlrnRmRq]M[wOËëwRt�nPKDMnPtAn�p�v
lDtQmR�_p�v]q+��pAnRq]tQl�t���nRKNM	KNq]wÎnPtQy�mPp�� q]wYGZJ!ÿQwoq]lNyQv M~MOlrnRmos[*¨MOq]y�K�nOkl×®��nPKDM�KDq]wonRtQyQmRp���q wnPts�*M�lNtQmo��p�v q��[M���nPt}ÇNlNq n)sTË p�w�q w¨lNM[hOM[wRwPpAmos���tQm¨�DmRt���p.�Nq]v q n)sf�NM[lNwRq�n)s	��ÇNlNh[nRq]tQlDwJÍ�Ë�nPKDMOl�nPKDM*¨MOq]y�K�nWt��ÜM�pAh�K�M�|QMOlrn�q]w]\^`_ ËNp�l��
CD ËFEmÍGá V NGZJ ô ËÌÚDk ñ�k ñ�Í

Ç�M[nëê N �*MLnRKNML�NmRt���p��Nq v]q n)s���tQm4pAl�M[lrnPmosÌ��mRtQ� nPKNMLÇNl*�NMOmov s1q]lNy0Ë�q]M�nRmRÇNM7Íg�Nq]wÎnPmRq+�NÇDnRq]tQlÌnRt� p�v v;q lrnPt}nRKNM�ÈrnRK4�Nq]l¬k4¿Iq]lDhOM�nRKNMZ�Nq wonRmRq��DÇDnPq tQl_q w¨wRp����Nv]M��aG�nRq]��MOw[ËbV N *�q]v]vE�;M,�Dq]wonRmRq+�NÇDnPM��p�wWpf�Nq]lDtQ�_q]p�v;mPp�l��DtQ�Ê|Ap�mRq]p��Nv Mc*�q nRKdGunRmRq,pAv]w\pAl����DmRt���p.�Nq]v q n)s§êeN�ï
��V NKf ágGIê N � ËÌÚDk ñ�krã�Í

�:p�m7ËAV N Í�áhG1ê N ËÎñHÛ�ê N Íåô ËÌÚDk ñ�käØRÍ
É�tQ�Y�Nq lNq]lDy	^G��Ç�p>nPq]t�lTÚDk�ñQk�ñY*�q nPK6^���Ç�pAnRq]tQlNwQÚDk�ñQkäã�p�l���ÚDk�ñQkäØ�yQq�|QM[w

� CD ËiEmÍ f á ê NJ � ËÌÚDk ñ�k���Í



ù ð
�:p�m CD ËFEmÍGá G1êeNVËÎñHÛ{êeN�Í

Ë3GZJVÍ ò á êjNVËÎñ�Û{êeN�ÍGZJ ò ô ËÌÚDk ñ�k ð�Í
Ï\n~nPKDq]wW�*tQq lrn�Ë�nPKNM§��tQmR�_p�v]q wR�íy�q |QM[w�nRKNM�MçI�;MOh�n�pAnRq]tQl�|Ap�v ÇNM}p�l���|Ap�moq,p�lNh[MÌt��°nPKNM�KDq]wÎnPt�yQmPp��ÞpAnLp�lrs��;tQq]lrn@E�PkM N k^z´KNM[l:�NMOh[q��Nq lNy�KNt+*´nPt�h�KNt1tQwRM~nRKNM~tQ�InPq]�_p�vV�Nq lU*�q��DnRKdJ�Ëq n;*�q]v v��;M~MOp�wRq MOm�nRtÌ��tIh[ÇNw\tQl¥y�v]t���pAv���Ç�pAl�nRq nRq]MOw¨q]lrnPM[yQmPp>nPM��¥t¯|�MOm\nPKDM~MOlrnPq mRM~KDq]wonRtQyQmRp���kn×)lnPKDMÌMOl*�ªË;nRKNq]wW�_p¯s�lDt�n,�;M�nPKNMs�*M[won�nRKNq]lDy���tQmLnRtQ���_p�wRw�p�l�p�v�s1wRMOw[Ëm�DÇDn�y�v]t���pAv¼�1ÇNp�lrnPq nRq]M[wp�moMWwoq]���Nv]M[mOËrpAl���nRKNq]w
nRMOl��Dw:nRti�;MLnPKNM�motQÇDnPMLnPp�È�M[l��rs	�_t�won4t��;nPKNM�v q nPM[mPpAnRÇNmRMAk°JLKNM[mRM���tQmRMAËq]lDwonPMOp��¶t�����t1hOÇNwoq]lNyztQl¶nPKNM¥|Ap�moq,p�lNh[M6pAn_px�;tQq]lrnOË�pAnonPM[l�nRq]tQlCq w��Np�q��CnPtznPKNM�q l�nRMOyQmRpAnPM��|Ap�mRq]p�lNh[MfËÌ×l�CÍ�Ë`*�KNq]h�K�q]w:nPKNM�|�pAmRq,pAlNhOM�t�� CD ËFEmÍ�q lrnPMOy�mPpAnRM��¥p�h[mRtQwow�p�v]v��;tQwRwoq��Nv M�|Ap�v ÇNMOw\tA�ZEMï

×l�ôánm�op o �:p�m CD ËFEmÍoýqEëô ËÌÚDk ñ�käÚRÍ
JLKNq]w8v]p�mRy�M�q]lrnRMOyQmRp�vDhOp�ll�*MA�DmRtQÈAMOl�ÇN�	q]lrnPt~q lrnPMOy�mPp�v w
t¯|QMOm8MOp�h�K	t���nPKNMLq l9'�lNq�nPM\l�ÇN�'�*M[mt��m�Nq]lDwQË q ��nRKNM�KNq]wÎnPtQyQmRp���q w��NMr'NlNM��	��tQm8tQlNv�s�p/'�lNq�nPMLl�ÇN�Y�;MOm4t��m�Nq lNwOËrq�n4h�p�ll�;MWMPç1nPMOl*�NM��nPt�p�l6q]ls'�lNq nRM~l�ÇN�Y�;MOm�t��n�Nq]lDw�pAl���woM[nWq n\M���Ç�p�v�nPt�õ�q]l¥nRKNM�Mç1nPmRp�moMOyQq tQlNwJÍPï

×l� á o�Nut p o m9vxw �:p�m=CD ËFEmÍ�ýqE!á o�Nut p o mbvxw
êeNVËÎñ�Û{êjN�ÍGyJ ò ýqEëô ËÌÚDk ñ�k ù Í

JLKNMA×l�=K�p�w°n1*¨tX�Nq]M[hOM[w�Ë�nRKNM�n1*¨t~wRM[��p�mRpAnPM�nRMOmo�_wÜq]l}nRKNM\l�ÇN��MOmRpAnPtQm�t���M��1ÇNpAnPq tQlYÚDk�ñQk ù ÍïtQlNM�nPM[mR� q wcz³êeN�pAl���nRKNM}tAnPKNM[mWnRMOmR� q w$z Û4ê òN k�Ï�w$*¨M}woh�p�lupAhOmRt�wRw�p0�Nq lªËQêeN�moMO�_p�q]lNwp�h[tQlNwÎn�p�lrn�Ë�q n|{�w�nPKNM_�NmRt��Np��Nq]v q n)s{nRt�'�l*��p�l�M[l�nRmosxq]lxnPK�p>nY�Nq lªË°moMOyrp�m��Nv]M[wRw}t��-*�KNM[mRM�q lnPKDM4�Nq]l�nPKNM�KDq]wonRtQyQmRp��Ðq]w�M�|�pAv]Ç�pAnRM��VÍåk{JLKNM¥q l�nRMOyQmRp�v:t��Wp�hOt�lNwonPp�lrn	tT|�MOm�MOp�h�KD�Nq]l�q wXJnPq �_M[w�nPKNpAnWhOtQlNwÎn�p�lrn'Ë woq]lNh[MXnPKNM/*�q+�DnPK6t��ënPKNMS�Nq l�q]w JVÍ�Ë�pAl��,}íê N á ñQËNwot�nRK�pAnLnRKNM/'�mRwÎnnPM[mR�#q]l6nPKNMi×l� q w \^`_ k�JLKNMÌwoMOhOt�l��{nPM[mR� q]w p \^`_ } oNut p o ê òN Ë*wot�p�l�MçI�NmRM[wRwoq]tQl���t�m/}íê òNq]wLlDMOM��DM��ªk



ù ÚJLKNM_p��N�Nmot_çIq ��pAnRq]tQl�ê N�~ J!ÿ D ËFE N Í���tQm�wRtQ��M.E N q lznRKNM	ÈrnPKw�Dq]lzq]w§p¥yQt1t<�ztQlNMAË°pAwnPKDM��Nmot���p��Nq v]q�n)s�nPtÅ�*M6q]l=pÅ�Nq l=q w�M���Ç�p�v�nRt�nRKNM6|Ap�v ÇNM6t��~nPKDM���ÇNlNh�nPq tQl©wotQ��Mr*�KNM[mRM{q lnPKNpAn'�Dq]lªË�lNtQmo��p�v q��[M����rsxnRKNM��Dq]l�*�q��DnRKªk¥JLKNq]w}q]w§p�moM�p�wotQl�p��Dv]M_p��N�Nmot_çIq ��pAnRq]tQlzq�� D ËiEmÍq]w_p�wo�_t1t�nRKNv s�|Ap�mÎs1q]lNyx��ÇNlNh[nRq]tQl¬Ë@*�KNq]h�K©wRKNt�ÇNv��ð�;M�nPKNM�h�p�woM���tQm	nPKNM,) mRM[hOtµ pAl��Eî ·«·
�Nq wonPmoq��NÇInPq]t�lNwOkiò8v]ÇNy�yQq]lNy_nPKNq wXq]lªË�}Êê�ò N á>} V D ËFE N ÍSJDZ,ò���tQm~wotQ�_M.E N q]luMOp�h�Kxt��4nPKNM�M N k
×®��nRKNM:�Nq]l�*�q+�DnPKNw	pAmRM�wR�_p�v]vGË4p�lNt�nRKNMOm	pA�N�NmRt7çI�_pAnPq tQlCq]w�nPKNpAn�nPKNM�woÇN� t�����p�lrs�wR�_p�v]vnPKDq]lNyQw~p��N�Nmotrp�h�KNM[w~nPKNM�q lrnPMOy�mPp�vÜt��8nPK�p>n~nPKNq lNy�ïc} V D ËFE N Í�JDZ ò ~ Jc� D�� E�� òu� E � pAw0Jk� õDËJ ò � J � E��åk8JLK1ÇDwOË

�l�n� ñGyJ#� ñG m�op o Dx� E�� ò � Eëô �3� k ñ�k��&�
�)lrnPmRt"�NÇNh[q]lNy�lNM�*ÖlNt�nPpAnPq tQly�

� � !��L� m op o ! � E�� ò � Eë� �3� k ñ�k��&�
�l�n� ñGyJ � � �AD �G ô �A� k ñQk�ñ¯õ&�

^O�1ÇNpAnPq tQl � k�ñQk�ñ¯õ�wRp¯s1w°nRK�pAn
p�wÜnRKNM�wÎn�pAnRq]wonRq]h[w°t��NnRKNM�wRp����Nv]M¨p�mRM¨q]lNh[mRMOp�wRM��ªË�nPKDM¨|Ap�mRq]p�lNh[M
�NM[hOmRMOp�wRM[w�p�w�ñTY>lªË
tQm[Ë;� �:p�moq,p�lDhOM�z \� ^ Ë4p�wÌ��q]y���ns���U���I���Oh[n����ªk��H�b�K'�mRwÎn�n��[mR� p�v]wotwRhOp�v��[wWp�w�ñ¡ ¢�¥:q ��n��b�S�Nq l�*�q+�Dn��6q]w��DtQÇ��Nv£���ªË�tQl�p�|q�[mPp�yq�AË�n��b��l�ÇN�Y���Om�t��x�OlrnPmoq��Ow�q ld�Op�h¤�
�Nq lxq wZ�NtQÇ*�Nv����ªk�Ï�wX��tQm~n��b��w��[hOtQl��xn��[mR�6Ë�q nC�b�[���[l��Nw§tQlun��b�	l�ÇN�Y���OmXtA�@�[l�nRmRq£�Ow�q]lun��9��Nq wonPt�yQmPp���p�l���pY��Ç�p�lrnPq�n)s	m��Ov]pAn�����nPtXn��b�LnRmRÇb�AË1ÇDl��b�Omov s1q]lDyi�Dq]wonRmRq+�NÇDnPq tQlªË.�NÇDn:lNt�n4tQlaJ�t�mCD k4¿1q]lNhr�Lq nG�Nt`�Ow4lNt�n
�b�[���[l���t�l0�Nq lX*�q��Dn��ªËq*��Nq]h¤�_q]l�n��9� �[l���q]w
n��9�$��Ç�p�lrnRq n)s�t��*q]lrn��Om��[wonOË*;�(*�q v]v¬q yQlNtQmS�~n��Nq w\n��[mR�6k�H�b�a�[wonRq]�_pAnPtQm�CD¥� E��§hOp�l�pAv]wRt����0�Nq]p�w�����pAn§n��9�_�;tQq]lrn0Eëk�¦Z�[n§{�w¨�°p�s1v]tQm0�©�D�Np�l���n��9��Nmot���p��Nq v]q�n)s�ê N q]l�n��b��Èrn����Nq lªk � wRq lNy�n��9�I'�mRwÎnS�Nq]l{p�wXp�lk�©�NpA�_�Nv£��Ëªwot�n���p>n Q ��õ¥pAl��



ùQù
E,P�ª�õD�¤J��åËDn��9�(�Üp�s1v]tQm����I��pAlNwRq tQl�tA�*ê N yQq�|q�Owr�

êj«Y� m _« D�� ãS� � ãO� m _« ª D�� E�� ö � ã � E�� D�¬1� E�� ö ô ô�ô® � ãå� �A� k ñQk�ñQñ¡�
ê « �nJ D�� E�� ö J � J ¯ � E�� D ¬ � E�� ö ô�ô�ô ô �A� k ñQk�ñ ¯ �

�H�b�U°Nq]p�w§t�� CDx� E��.�.± CD�� E�� f � D�� E��.�³²�´_ � D�� E��¨� � _ ò � E�� D ¬ � E�� ö ô ô�ô�k��H�Nq wÌq wn��9��wR�_p�v v��OwÎn�p>nÌn��9��h§�[lrn��Om�tA�\n��b�a°Nq]lªËµ*��b�OmS��n��9��¶~m�·b�[m � Je�Xn��Omo�¸·Dq]wPpA�N���Op�mRw[Ë8p�lb·�p�l���I��pAlNwRq tQl6nRt�p�·b·Nq�nPq]t�l�p�v¬�;t+*@�[mRwWt���J�q]wLlb�r�§·b�r·�nRt�'Nlb·�p�°Nq]p�wOkÏ�v wRt�q]���*t�mon�pAl�n¬q]w¬n��b�4w���Ç�p�mS�L°Nq,p�w¬q]lrn��[yQmPpAn��§·§p�h[mRtQwowën��Nq]wZ°Dq]ly��� v ´ � _ ò � E�� ò �AD ¬ � E���� ò¡� EëËp�w-°��[��t�m��/·Nq wonRq]v]v q]lNy0·Nt+*�l�nRt�tQlb�~l�ÇN�.°��Om@�Nt+*�*;�Ov v*n��b�/�Nq wonPt�yQmPp��æ���OmÎ��tQmR��wOkO�H�b���K�Op�l|Ap�v]Ç9�§n��b�OtQmS�O�#wPp�s1w�n���pAnWn��Nq w�q w �AD ¬ �3¹ « �S�oò � _« � _ ò � E��oò � E�� �WD ¬ �3¹ « �S�oò _uº\ ò ��tQmWwRt��K� ¹ « q ln��9�c°Nq l � q£� ¹ « P?ªâõD�©Je���åk��H�Nq w�q]w4n��9��nPtAn�p�v�w���Ç�pAm��/°Nq]p�w:q]l_n��b�$'NmRwon@°Nq]l¬k4¿IÇN���_q lNy§ÇN��n��9�nPtAn�p�vªq lrn��Oy�mPpAn��§·�w���Ç�p�mS�¨°Dq,p�w � �Î¿9TH�\q]l6p�v v*n��9�(°Dq]lNwr�
�Î¿9T»� J òñ ¯ o�Nut p o J D ¬ �3¹ N!� ò ~

J òñ ¯ m�op o D ¬ � E�� ò � E ö ô�ô ô�ô �A� k ñQk�ñ+¼&�
Ïc·Nt��DnPq lNy�n��b���NmS�[|1q]tQÇDwWlDt�n�pAnRq]tQl�pAw °��[��t�m���Ë

�Î¿9T½� J òñ ¯ � �AD ¬ �åô �A� k ñQk�ñ��!�
B�t+* hOp�l±n��b�#�Î¿9T¾°��zq]lrn��[mR�NmS�[n��§·e¿ Ï�w�n��b��°Nq l�*�q�·Dn��9q lNhOmS��p�wS�OwOË~n��b�#�Nq]wÎnPtQyQmRp��°��OhOt��K�[wL�_tQmS�~wRÇDwRh§�[�DnPq£°Nv��~nRt�°Nq,p�wS�Ow�4q l[��p�h¤��°Nq lªËNq�n\q]w�pAwRÈ��r·6nRt�yQq |���p�wRq lNyQv��c�OwonRq]�_pAn����tQm�n��b�k·b�[lNwRq�n)sEp�h[mRtQwow�pAl��[|q�[l�*�q£·b�Om¥mRp�lNyq��t��§�*tQq lrnPwOkÀ�H�b�zl�ÇN�.°��Om�� �AD ¬ ��h�p�lg°��n��DtQÇNyq�rnXt��:pAw~pa*�p¯s6nPt��K�Op�wRÇNmS�Ìn��9��p�|q�OmRp�yq�	p���tQÇNlrnWn���p>n~n��b�ÌÇNlb·b�[mRv s1q lNy_��ÇNlDh[nPq tQl{q wtQm�q w�lNt�n�hOtQlNwÎn�p�lrn	q l���p�h¤�Ct���n��9�[°Nq]lNwI°Nq]lNw[k��®�Wn��9�¥p�|q�OmRp�yq��wRv tQ����t���n��b��ÇNlb·b�[mRv s1q lNy·Nq wonPmoq�°NÇInPq]t�l_q w:wo��pAv]v¢Ë&�[wonRq]�_pAnPq lNy§n��b� ·b�OlNwoq n)s�*�q n���p}woq]lNy�v���l�ÇN�.°��Om����Om;°Nq]l_w��Nt�ÇNv�·_yQq |��



ù �tQlNv�s	wR�_p�v]vj°Dq,p�wS�OwOkO�®�¬n��b��p¯|��OmRp�yq�~wov]tQ����tA�ªn��b�$·Nq]wÎnPmoq�°NÇDnRq]tQl�q]w:v,pAmRyq�AË�n��b�Ol_n��b�$�Nq]wÎnPtQyQmRp����p�w�v]p�mRyq�c°Nq,p�wS�Ow[Ëj�OwR���Oh[q,p�v v s�pAn�°Nq]l��r·Nyq�Ow[kÏ´ÇNw�����ÇNv��K�Op�wRÇDm���t���n��b�����OmÎ��tQmR�_p�lNhr�Lt��ªpY�Nq wonRtQyQmPpA� q w
n��b��wRÇD� t��;n��b�H�Il·b�O���Ol9·b�Olrn��p�mÎn�t���n��b�0�l� �Nv]ÇDw�n��b�0�Î¿9T�kj�H�Nq w�yQq |��OwWp�nPt�nPp�vy�OmomRtQm\n���pAnWq]w�p���ÇNlDh[nPq tQl�t���JZ�
ÏYÁ��Î¿9ÂÃ� ñGZJ ö ññ ¯ J ò � �WD ¬ �åô �A� k ñQk�ñTðq�

ÏYÁ��Î¿sÂÊwonPp�lb·Nw���tQm�Ï�wos1���DnPtAnPq]hkÁ���p�lg�)lrn��[yQmPp>n��§·9¿s��Ç�pAm��#Â8mRmRt�m � n��b�zp�wos1���DnPtAnPq]hm����F�Omow�nPt�n��b��� p�h[nÌn���pAn�q n}q]lNh[v]Çb·b�[w�tQlNv�s�n��b��v£��p�·Nq lNy{tQmS·b�Om}n��Omo�_wÌq]l�tQÇDm.���I��p�lDwRq]t�lNw¤�åk�H�Nq w�q]wWÇNwS�§·k°��Oh�pAÇNw��Ìn��b�XÁd�Î¿9Â � Á��Op�l,�)lrn��[yQmPpAn��§·x¿s��Ç�pAm��.Â8momRtQm��Wq]w�p_y�v]tq°�pAvZ�1ÇNp�lrnPq n)sn��NpAn=·b�OwohOmRq£°��[w�ÇNw;�Nt+*½*;�Ov]v�n��b�$�Dq]wonRtQyQmRp�� h�pAla°��$�©�D���Oh�n��r·�nPt}���[mo��tQmo��Ërq l�n��OyQmRpAn��r·�t¯|q�[mn��9�(�[lrnPq]mS�0·Nq]wÎnPmRq£°NÇDnRq]tQly�
Á��Î¿sÂ?� m ±Äª!CDx� E�� � D�� E��7 ò f � E�� m ªÅ± CD ò � E�� f ö D ò � E�� � ¯ D�� E��@± CD�� E�� f  � Eëô�A� k ñQk�ñ � �Ïc·b·Dq]lNy�p�lb·6wRÇ9°DnPmRp�h[nRq]lNy�± CD�� E�� f ò�nPt�n��9�§q lrn��Oy�mPp�vªy�q |q�[w
Á��Î¿9Â?�hm�ªÅ± CD ò � E�� f ö D ò � E�� � ¯ D�� E��@± CDx� E�� f ö ± CD�� E�� f ò � ± CDx� E�� f ò  � Eë��A� k ñQk�ñ ù �p�lb·6m��Op�mRmRp�lNyQq lNy�v��Op�·NwLnPt
Á��Î¿9Â?�hm�ªÅ± CD�� E�� f ò ö D ò � E�� � ¯ D�� E��@± CDx� E�� f ö ± CD ò � E�� f � ± CDx� E�� f ò  � Eëô�A� k ñQk�ñ+�&�



ù �
�H�b�['�mRwÎn	n��NmS�§�¥n��[mR��w	p�m���p�l?�©�D�Np�lNwRq tQlCt��Wn��b�[�Î¿9T � ªÅ± CD f � D ,ò�p�lb·�n��9�6v]p�wonn1*¨t6n��OmR��w�p�mS�	n��b�X�l��Ë�y�q |1q]lNy¥wotQ����·oÇNwonRq£'�hOpAnPq tQl{��tQm�p�·b·Dq]lNy�n��b���Î¿9T pAlb·��l�ÞnRtQyq��n��b�[m*�q n��¥ÇNlNq�n\hOt`�rÆ�h[q��OlrnRwOk�¿s�[nonPq]lDyÈÇÇ _ ÏYÁ��Î¿9Â?�9õÌyQq |��Ow\n��b�Y°Nq]lK*�q�·Dn��¥t��Üp.�Nq]wÎnPtQyQmRp��Ín���p>n��q]lNq �_q£É§�Ow:n��b�XnRt�n�p�v��OmRmotQm§�

J9ÊcË ^ �Ìª �Gy� �AD ¬ �  \�Í¤Î ô �A� k ñQk�ñ+�&�
Ï8v]ÇNyQy�q]lNy{n��Nq]wX°�pAh�È�q]l�nPtun��b��ÏYÁ��Î¿9Â y�q |q�[w�p�l?�OmRmotQm�n���p>n�·b�Oh[m���pAw��Ow�pAn�pumPpAn��¥t��G p ò Í¤Î k�¶~�Wh[tQÇNmRwS��Ë4h¤�Nt1tQwRq lNy�n��b�¥tQ�DnRq]�_p�vL°Nq]l�*�q£·Dn���·9�O���Olb·Nw	tQl�È�lNt+*�q lNyzp���ÇNlNh�nPq tQl�AÐ �WtA�8n��b�ÌnRmRÇb�I·Nq]wÎnPmRq£°NÇDnRq]tQlªË;p�l9·uq �
n��b�ÌnPmoÇb�.·Nq wonRmRq�°DÇDnPq tQld*;�OmS��È�lNt+*�lªËªn��b�I�Nq]wÎnPtQyQmRp��*¨tQÇNv�·6lNt�n�°���lb�§�r·b�§·�p�wWpX·b�OlNwoq n)s[�[wonRq]�_pAnPtQm[k

� Ò®Ó � Ô �
B�q wonRtQyQmPpA�_w�p�m��ÌyQm��OpAn~nPt1tQv w���tQmW|Iq wRÇ�pAv]q�É[q]lNy�·�pAnPpDËy°NÇIn�p�w/·b�[lNwRq�n)s,�[wonPq ��p>nPtQmow�n��9�[s,�Np¯|���_p�lrs�wS�NtQmonRhOtQ��q]lDyQw:°n��b��s¥p�mS�~lNt�nLh[tQlrnPq l1ÇDtQÇNwOËDwRÇ*x��Om\��motQ�>��x��Oh[nRw�·NÇb��nRt�n��b�~h¤�DtQq]hr�~t��tQmoq]yQq lªË1p�lb·¥yQq�|q��n��b�XwPp����c·9�OlNwoq n)sU�[wonRq]�_pAn���p�hOmotQwRw�p�l[�[lrnPq]mS�/°Nq lªkLÁ�p�lrs�t��ën��b�[w��Xw��DtQmonÎhOt��_q lNyQw\hOp�l�°��Xt¯|q�[mRh[tQ�K�AËj°NÇDnH*;�Y*�q]v]v;��tT|��§p+*�p�s���mRt��]�Nq wonRtQyQmPpA�_wLpAlb·�q]lNwÎn���p¢·���t1hOÇDwtQl�È¢�Omolb�OvH·b�[lNwRq�n)s��[wonRq]�_pAnPq tQlªk�Â4wow��[l�nRq,p�v v s�Ë°n��b��ÇNlb·b�[mRv s1q lNy,·b�[lNwRq�n)s�*�q]v vL°��U�[wonRq]�_pAn��r·°rs�wo�_t1t�n��Nq]lNy�tQÇDn}n��b��wRp����Nv]q lNy�·NpAn�p�ÇDwRq]lDyup{wR��tItAn��Nq lNy6��ÇDlNh[nRq]tQl�hOp�v]v£�§·xn��b��È¢�Omolb�OvGË2 � �b��k$¶~lb�(*\p�s6nPt_n��Nq]lDÈ�p�°*t�ÇDnc·DtQq]lNy	n��Dq]wWq]wW�Nv,p�h[q]lNyKÑ�®��ÇNlNh�nPq tQlNwWtQl�n��b��pu�Iq w�pAn$�[|��OmÎs�;tQq]lrn¨m��[nRÇNmRl9�§·[°rs�t�ÇNmHÁ{É � ��tQm;�©�Dp��_�Dv���Ë�n��9�~m��[hOtQlNwÎnPmoÇNh[n��§·¥nPtQ����p�wow��[w¤��k4øWt+*9wo�_t1t�n��tQÇDnXn��b���;tQq]lrnPwc°�s{m��O�Dv,p�h[q]lNy�n��b�X·b�Ov�n�p���ÇNlDh[nPq tQlNw/*�q�n��ulNtQmo��pAv]q�Ér�§·���p�ÇNwowRq]p�lNwXh§�[lrn��OmS�§·pAnc��p�h¤�z�;tQq]lrn�kX¿IÇN���_q lNy�t¯|q�[m�p�v]vën��9���§pAÇNwRwoq,p�lNw�yQq |��Ow�n��b�.·b�[lNwRq�n)s,�OwÎnPq ��pAn���k~Ï�v]vën���p>nm��[��pAq]lNw�q]w�nPt�w��[v��Oh�nÌn��b��*�q£·Dn���t��\n��b�OwS���§pAÇNwRwoq,p�lNw[Ë
p�l9·�n��9�Om��[q]l�v]q��[wXn��b�_mRÇb°y�ÌwRq]��q]v]p�mnPt�n��b�K°Nq]l�*�q£·Dn���h¤�NtQq]hr�_��tQm¨�Nq]wÎnPtQy�mPp���wOË�n��b�[m���q wÌp��Np�mPp����[n��Om.J � q]lxn��Nq wI���Dp����Nv£��ËLJ*¨tQÇNv�·�°��§n��b�¨Ò�t��
n��b�X��p�ÇNwowRq,pAlNwOË;�_t�m��Ìy��Olb�[mPp�v v s¥hOp�v]v£�§·�n��b�Ìwo�_t1t�n��Nq]lNy���p�mRp����[n��[m�t�m



�Qõ
°�p�l9·9*�q�·Dn��¶��t�m�t�n��b�[m���ÇNlNh[nRq]tQlDw¤�}n��NpAn�·b�[n��OmR��q]l9�Ow�n��9�6nRmPp�·b�[t�x�°��[n1*;�§�[l=|Ap�mRq]p�lNh§��pAlb·°Nq]p�wOËItQm-�Nt+*9��ÇNh¤��n��9�XwPp����Nv]q lNyÌ�;tQq l�nRw\p�mS�XwR��tItAn��b�r·�tQÇDnOk8ÏÖv,p�moyq�YJ[*�q]v v;y�q |q�~p�wR�_p�v]v|Ap�mRq]p�lNhr��p�l9·�p�v]p�mRy���°Dq,p�w[Ëµ*��b�[m��Op�w�p6wR�_p�v]v=J�*�q v]v8yQq�|q�_p�v,pAmRyq��|Ap�mRq]p�lNhr�_pAlb·�p6wR�_p�v]v°Nq]p�wOkÆ�tQmR�_p�v]v�sQË�n��b�0·b�[lNwRq�n)s[�OwÎnPq ��pAn��Y°��[hOtQ���Owr�
CDx� E��L� ñGyJ ^� Ë t \�Ó � E � E ËJ �LÔ ñG ^� Ë t \�Ó _ � E � EjË7�LÔ Ó _ � E ��Õ �LÔ Ó _ � ãS�=Ô ñJ Ó � ãS��ô

�3� k ¯ k ñ¡��H�b�ÌÈ¢�Omolb�OvGËy2 � �b��Ë�q w�p	��ÇNlNh[nRq]tQl6n���p>n$·9�[n��[mR��q]lb�[wc�Nt+*ónRt_wo�_t1t�n���tQÇDnWn��b�§wPpA�_�Nv q]lNy·�pAnPp}nPt¨�OwÎnPq]�_pAn���n��9�c·b�[lNwRq�n)s�pAn¨n��b���*t�q]lrn;EëkO�H�9��|Ap�v]Çb�[w�t��ZE Ë P Õ p�m��Wn��b�cG�wPpA�_�Nv q]lNy|Ap�v]Ç9�Ow8ÇNwS�§·	nPt0�OwÎnPq]�_pAn��\n��b�\nRmRÇb��·Nq wonPmoq�°NÇInPq]t�lªkÜ¿Iq]��q]v]p�m�nRt0°�����tQm��AËq*@��·b��'�lb� ���I���[h[nPpAnPq tQl|Ap�v]Ç9�Ow�p�lb·�|Ap�mRq]p�lNhr�OwL��tQm\n��9�(�[wonRq]�_pAn��¢�
± CDx� E�� f �.± Ó _ � E �ÃÕ � f � �3� k ¯ k ¯ �

�:p�m CD�� E��L� ñG ò ^� Ë t \ �:pAm Ó _ � E � E Ë �O���:p�m Ó _ � E ��Õ �åô �3� k ¯ k�¼&�
*��b�[m���n��b� ���1nPmRp}� p�h[nRtQm4t�� \^ hOtQ���Ow4��mRtQ� n��b�Wyq�Olb�[mPp�v;mRÇDv��Ln���p>n¨��tQm4h[tQlNwonPp�lrn-Ö}Ë`�:p�m � Ö E���ÀÖ�ò|�:p�m � E���Ë�p�lb·�lNtAn$Ö �:p�m � E���k=Âx�I��p�lb·Nq lNy×CD�� E��©�

± CD�� E�� f � ñGyJ ± ^� Ë t \�Ó � E � EjËJ � f � ñGyJ m D�� E�� � Ë Ó � E � EjËJ ��� �3� k ¯ k��!�
± CD�� E�� f � m D�� E�� Ó _ � E �ÃÕ � � EU�

ñJ m Dx� E�� Ó � ãS� � Eëô �3� k ¯ k ðq�



�DñÆ�mRtQ�ÈÂL��Ç�p>nPq]t�l � k ¯ k�ñQËDãO�>Ø pZÙ_ ËDwRt�E��ÄJDã ö Õ p�lb· � E��nJ � ã©�
± CDx� E�� f � mÚD�� Õ ö JDãS� Ó � ãS� � ãåô �3� k ¯ k � �

Ï��°p�s1v]tQmH�©�I��p�lNwoq]tQl6t�� D�� Õ ö JDãS�Lp�motQÇNlb·[E�� Õ y�q |q�[w
Dx� Õ ö JDãS�L� D�� Õ � ö JNã D ¬ � Õ � ö ñ¯ J ò ã ò D ¬�¬ � Õ � ö ô�ô ô�� �3� k ¯ k ù �

p�lb·6�Nv ÇNyQyQq lNy.°�p�Û�È¥q l¥nPt�ÂO�1ÇNpAnPq tQl � k ¯ k � yQq�|q�Ow
± CDx� Õ � f �Ìª D�� Õ � m Ó � ãS� ö J D ¬ � Õ � m ã Ó � ãS� ö ñ¯ J ò D ¬�¬ � Õ � m ã ò Ó � ãS� ö ô ô�ô® � ãåô �3� k ¯ k��&�
�H�b�OmS��q w§wotQ���	��mS�§�r·NtQ� q]l�Û¤�Nt1tQwoq]lNy�n��b��2Y�Omolb�Ov
�q n�wS�NtQÇNv£·�°���lNtQmR�_p�v q�É§�r·ªËëp�lb·xq n�_p�È��[w~w��[lNw���nRtUÛ¤�Nt1tQw��	pU2Y�[mRlb�[vÜn��NpAn~q w�wos1���K��nPmoq�Û�p¢°*tQÇInXõ � q��¨*�q�n��up�|�pAlNq]wS�Nq]lNy�'�mRwÎn��tQ�K�[lrn©���

m Ó _ �3Ü � � Ü � ñQ� �3� k ¯ k��&�
m Ü Ó _ �FÜ � � Ü �9õDô �A� k ¯ k�ñ¯õ&�

�®n8q]wÜ�*t�wRwRq£°Nv��¨nPt/Û¤�Nt1tQwS��p�·b·Nq�nPq]t�l�p�v¢Ë¡�Nq yq�b�[mÎ)t�m�·b�[m°��tQ�K�[lrnPwÜnRt~|Ap�lNq]wS�ªËq°NÇIn
n��Nq wx°Nmoq]lNy�wp�mRq wRÈ�t���n��9�(·9�OlNwoq n)s[�[wonPq ��p>n��Y°��§ÛOt��_q lNy�lb�OyQpAnPq�|q��k4ÏW|QtQq£·Nq]lNy�n��Nq]w[Ë
m Ü ò Ó _ �3Ü � � Ü ÔnÒ òN � �A� k ¯ k�ñQñ¡�

*��b�[m��0Ò�òN ·9�O���Olb·Nw�tQlDv s_tQl�n��b�XÈ¢�Omolb�Ov���ÇNlbÛ�nPq tQlªËNpAlb·�lNt�nLtQl¥n��b�XwR��tItAn��Nq lNyÌ��pAmPp����[n��OmOkÉ�tQ�.°Dq]lNq lNyX�§��Ç�pAnRq]tQlDw � k ¯ kR�DË � k ¯ kR�DË � k ¯ k�ñ¯õ	p�lb· � k ¯ k�ñQñ�yQq |��OwLn��9�(°Dq,p�w\nRt_v£��p�·Nq lNy�tQmS·b�Omr�



� ¯

T�q]p�w � �b�O�X± CDx� E�� f � D�� E�� ~ ñ¯ Ò òN J ò D ¬R¬ � E���� �A� k ¯ k�ñ ¯ �
p�lb·�n��b�0�Î¿9T$�

�Î¿9TÝ� ñ� Ò�ÞN J9Þ¢� �WD ¬�¬ ��ô �A�sß ¯ ß ñ+¼&�
à$ábâ£ã]È¢�.äFåqæY�bã�ç5è�åqé�æ�ê�ë�çOË�*��9�§æ��Xè��b��â�å+*@�rçSèÎ1åqæS·b�§æ/è��§æ�ë³ã�ák�Î¿9Tìz×� �AD ¬ ��Ëyè��9���Î¿sT�äFå�æ20�YÂ�zÈ� �AD ¬�¬ � ß �H�bã£ç(ã£çY°��rÛ|ê�Ç9ç��a�9ã�çSè�åqéqæ�ê�ëKçc�jê|íq�Uê¢á#ã£á&è�æ�ã£ábç�ã£ÛX°bãîê¢ç0ê�Û§æSåqç�ç0è��b��°bã£á�ê¢çè��9�@ä�ÇbábÛ�è�ã�å�á.í�ê¢æ�ã��rçOË�*��9�§æ��§ê�ç8È��ræ�áb�râj�§ç5è�ã�ëKê¢è��;è�æ�ê�Û�È!çOâ�ã£áb�|ê�æµÛ¤�jê�á9éq�§çOã£á�Çbáb·b�ræ�âðïsã£ábéY·bã£çSè�æSãðñ°NÇ9è�ã�åqá9ç í`ãîêXè��9�¨ç�ê�ëKò9â�ã�á9é�·9ã�çSè�æ�ã£°NÇ9è�ã£åqá ß �1á�å�è��b�§æ�*@å�æ�·bç[Ë�ãðäxè��9�}Çbá9·b�§æSâ£ï`ã�ábéK·bã�ç5è�æSã�°NÇ9è�ã�åqá�jê�ç-êIç�ã£ábéqâ�� ç�â£åqò���Ës2(�YÂÃ*�ã£â�âjè�æ�ê�Û�È�è��bã�ç=í`ãîêIâ�ê�æ�éq�ræ;á�ÇbëI°��ræ@å�ä�ò�åqã�á&è�ç@ç�ê¢ëKòbâ£�§·[êuè@�bã£éq�b�ræ·b�rábç�ãðè�ã��rç ß �H�9�a·b�rábç�ãðè1ï��rçSè�ã�ëKê¢è���·b��íq�§â£åqòbçIêd°bã�ê�ç(åqábâ£ï�*��b�§á�è��b��ç��§Ûråqáb·Ã·9�§æ�ãðí¢ê¢è�ãðíq��å�äè��9�0è�æRÇb�0·bã£çSè�æ�ã�°DÇ9è�ã£åqá[·bå`�§ç�ábå�èHí¢ê�ábã£ç�� ß¶/ábÛ§�¨ê�é&ê�ã£áUäFåqâ�â£å+*�ã�ábéIè��b�(ê�òbòbæSå&ê�Û¤��*�ã£è��d�9ã�çSè�åqéqæ�ê�ëKç[Ë

�=ê�æ CDx� E��=�.± Ó _ � E �ÃÕ � ò f � ± Ó _ � E ��Õ � f ò ô �A�sß ¯ ß ñ|ó!�
à$çSã�ábé�è��b�0ç�ê�ëK�/è�æ�ã£Û�È`ç ê�ç�°��räFåqæS�/è�å�Û|ê�â£ÛOÇbâ�ê¢è��$è��b�Y'jæSçSè�è��ræ�ëôã£á�è��b�Yí¢ê�æ�ã�ê�ábÛ§�¢�

± Ó _ � E ��Õ � ò f � ñG ò J ò m D�� E��jõ Ë Ó ò � E � E ËJ � � E�ö �A�sß ¯ ß ñTðq�
± Ó _ � E ��Õ � ò f � ñGZJ ò m Dx� E�� Ó ò � E ��ÕJ � � Eëô �A�sß ¯ ß ñ � �

Á�ê�È!ã�á9é�è��b�0Û¤�jê�ábéq�0å�äµí¢ê�æ�ã�ê�°bâ£�§ç-åqá9Û§�(ëKåqæS�/éqãðíq�§çr�
± Ó _ � E ��Õ � ò f � ñGZJ m D�� Õ ö JDãS��� Ó ò � ãS� � ãåô �A�sß ¯ ß ñ ù �



�q¼
2Y�§�§ò9ã�ábé0åqábâðïIè��b��â��|ê¢·bã�ábéuñ1åqæS·b�§æµè��§æSëÌã�áXè��b� D�� Õ ö JDãS�;� D�� E�� ö ô�ô ô!�©�9òbê�ábç�ã£åqá�éqã£í��§çr�

± Ó _ � E �ÃÕ � ò f$~ ñGyJ mÚD�� E�� Ó ò � ãS� � ã©ö �A�sß ¯ ß ñ+�&�
± Ó _ � E ��Õ � ò fc~ Dx� E��S� � Ó �GZJ ô �A�sß ¯ ß ñ+�&�

à$çSã�ábé�è��b�Y'jæSçSè åqæS·b�§æ-è��§æ�ëÈã�á[è��b�0�¥ê|ïsâ£åqæH���sòjê¢ábç�ã£åqá�å¢ä@± Ó _ � E ��Õ � f ò éqã£í��§ç§�
�=ê¢æ � CD�� E��S�=� D�� E��5� � Ó �GZJ � D�� E�� ò ö �A�sß ¯ ß ¯ õ&�

�l�n� � � Ó �GyJ � � �AD ��ö �A�sß ¯ ß ¯ ñ¡�
*��b�ræ���Ë�ç�ã£ëKã£âîê�æ@è�åa�bã£çSè�åqéqæ�ê¢ëKç[Ëbè��b�¨ç��§Ûråqáb·,è��§æ�ë÷ã£á�è��b�I�l�ì·bå`�§çcá9å�èc·9�§ò��§áb·,å�á�JªË�å�ábâ£ïåqá[è��9�§Ç9áb·b�§æSâ£ï`ã�á9é�·9ã�çSè�æ�ã£°NÇ9è�ã£åqá[ê�á9·�è��b�0á�Çbë.°��§æ�å�ä¥ç�ê�ë�òbâ��cò�åqã£á&è�ç ß=ø ã�ábÛr�¨ê¢çH°���äFåqæ��Yè��9���Çjê�á&è�ãðè1ï�å¢äHã�á&è��ræ��rçSè.ã£ç¨è��b�aÛ¤�bå�ã�Û§�Kå�ä�ç�ë�å`å�è��bã£ábédòjê�æ�ê¢ëK��è��§æ[Ë¥*;�Uã�é�ábåqæ���è��9ã�ç0è��§æSëùê¢áb·Û§å�ë.°bã�á9�/è��b�0æ��rëaê¢ã�ábã£ábé.�l�ìê�áb·�è��b�0� ø T � ÂO��Çjê¢è�ã�åqá9ç �sß ¯ ß ¯ ñ0ê�á9· �9ß ¯ ß ñ+¼&�©�

Ï/Á�� ø Â?� � � Ó �GZJ ö ñó Ò�ÞN J9Þ¢� �WD ¬�¬ ��ö �A�sß ¯ ß ¯q¯ �
ï`ã��râ�·bã£ábé�ê�á�åqò9è�ã�ëKê�â�çSëKå`å�è��9ã�ábéXòjê¢æ�ê�ë��rè��§æHå�ä

J Ê$Ë ^ �Ìª � � Ó �G�Ò ÞN � �WD ¬R¬ �  \¤Í©ú ô �A�sß ¯ ß ¯ ¼&�
ÏOâ]Çbéqé�ã�ábéaè��bã�çcã�á,éqãðíq�rç0ê�ák�§æSæ�åqæ/è��jê¢èY·b�rÛ§æS�|ê�çS�§ç(ê¢è0êUæ�ê¢è��.å¢ä;G p Þ Í©ú Ë�*��bã£Û¤��ã�çcä3ê�ç5è��ræè��bê�ádè��b�0G p ò Í©Î æ�êuè��/äFæ�å�ëÈ�bã£çSè�å�éqæ�ê�ë�ç ß



��ó� Òlû ü»ýèÚjþ~Ù�ÿ�þ/8¨Õ5ÿ�ÙÀ8����:Ù�<eý~ÙÜß
�lè èPÇbæSábçcåQÇsè è��jê¢è è��b�¨Û¤�båqã£Û§�(å�ä
È¢�§æ�á9�§âxã£ç�â��§çSçcã£ëKò�åqæSè�ê�á&èHè��jê¢á�è��9�¨Û¤�bå�ã�Û§�(å�äOçSëKå`å�è��bã�ábéòjê�æ�ê�ë��rè��ræ(ª®¼Qðu ß�� ��Çbç��0è��9�¨ÂOòjê¢áb�§Û¤�bá9ã]È�å+í�2Y�§æSáb�§âA�

Ó _ � ãS�L� ¼ó � ñ � ã ò �@äFåqæ�� ã��!±²ñ¨ê¢áb· Ó � ãS�L�9õXå�è��9�§æS*�ã£ç��Qô �3�9ß ¼ ß ñ¡�
�1áUå�è��b�§æL*@å�æ�·bç[Ë Ó _ � ãS�L� ÎÞ � ñ � ã ò ��Ë!°NÇsè-åqábâðï�ò�å�ã�á&è�çL*�ã£è��	� E � EjË��!±gJaÛråqá&è�æSã�°NÇ9è��cêuèê�â£â�è�åKè��b�I·b�rábç�ãðè1ï ß �H�b�XÂOòjê�áb�rÛ¤�bábã È�å+ík2Y�§æSáb�§âµã�ç$ábåqæSëaê�â£ã�Ér�§·dê�áb·,�bê�ç/êKí¢ê�á9ã�ç��9ã�ábé�'jæ�ç5èë�åqëK�rá&è ß �H�b�Yí¢ê�â]Ç9�Yå�ä Ð¨� 2(�H��¼q QðIËjê�á9·dÒ òN � ñ¡ Qð ß

� Ò�
 � þ~Ù�8�¨Ù�<j6NÛ>8�84ÚbþXÕSý/:È<��XßÎÙ
ÏÈé�æ��|êuè.·b�§ê�â;å¢ä���x�åqæSè¨éqå`�§çIã£á&è�å�í¢ê�æSã�åQÇbç(æRÇ9â��§ç(äFåqæ(�§çSè�ã�ëKê¢è�ã£ábé�è��b�Uå�ò9è�ã£ëaê�âOçSëKå`å�è��bã�ábéòjê�æ�ê�ë��rè��ræYJ ß �H�9�.è��§Û¤�9ábã���Çb�rçYéqåU°&ï�ábê�ëK�rçcçoÇbÛ¤�#ê�ç�Çbá!°bã�ê�ç��r·kÛ§æSåqç�ç7ñlí¢ê�â�ã£·jê¢è�ã�åqáªËe°bã�ê�ç��r·Û§æSåqç�çS�§·sñWí¢ê�â�ã£·jê¢è�ã£åqáªË$òbâ]Çbéuñ1ã�ágÛræ�åqçSç5ñlí¢ê�â£ã�·jêuè�ã�å�ágê�áb·n°�å`å�è�ç5è�æ�ê¢òbòbã�á9é ß�� ��ê¢·båqò9è�êÝë�åqæ��ç�ã£ëKò9â���ê�òbò9æ�å&ê�Û¤��ñ(*@�6ÇbçS��ê�á¶Çbòbò��§æ�â£ã�ë�ã£è.å�á è��b��ç�ë�åså�è��bã�á9é#òbê�æ�ê�ë��rè��§æ � Jh� J����µ�éqãðíq�§ák°&ïdè��b�Iå¡í��§æSç�ë�åså�è��bã�á9éUæRÇbâ£��Ë�·b�§æSã£íq�r·�°��râ�å+*]ª®¼IñQË�¼ ¯ Ëy¼ �  ß �H�9�.í�ê¢â]Çb�¨å�ä;J ��� *�ã£â�â·b�rò��ráb·Uåqá�è��b� á�Çbë.°��§æ=å�ä��§á&è�æSã��§ç;ê�áb· Ð Á ø å�ä�è��b��ç�ê¢ëKòbâ£�§·�·bã�ç5è�æSã�°NÇ9è�ã�åqá¬Ë&ç�å(ã£èL*�ã�â£â9í¢ê�æSï°&ïkÁ�É�ç�ê�ë�òbâ��Iê�áb·�è��b�.çRÇ9°sñ1Û§ê¢è��réqåqæSï�°��§ã�á9éU���9ê�ë�ã�áb�r·ªËyê¢ç$*;�§â�âxê�ç$äFå�æc°�å�è��,çSã�éqábê�âxê¢áb·°jê�Û�È!éqæSåQÇbáb· ß�H�b�Uåqòsè�ã�ëKê�â�í¢ê�â Çb�aå�ä�JÝz \����������� �"!$# � çS�§�[ÂO��Çjê¢è�ã�åqá �9ß ¯ ß ¯ ¼&��Ë�çSå�è��bê¢èXêdâ�å+*@�ræIâ£ã�ë�ã£èåqá�� �WD ¬R¬ �-éqãðíq�§çcê�á�Ç9òbò��ræcâ£ã�ë�ã£è-å�á�è��9�Iåqò9è�ã�ëKê�â�í¢ê�â Çb�0å�ä=J ß �H��ÇbçOË�*@�(*-ê�á&è$è�åK'báb·�è��9�ä�ÇbábÛ�è�ã£åqá&% � E��Hè��jê¢è éqã£í��§ç è��b�(ëKã£ábã�ëÌÇbëÈò�åqç�çSã�°bâ£�Yí�ê¢â]Çb�0å�äO�'% ¬�¬ � E�� ò¡� E,éqã£í��§á�çSåqë��¨òbæSã�åqæÈ!ábå+*�â��r·béq�aè��jê¢è.�'%���ñ[ê�á9·���E ò %#�ôÒ ò� ß �H�b�Kè�æRÇb��í¢ê�â]Çb��å�äHÒ ò� ã�ç§ÇbáNÈ!ábå+*�áªËO°NÇ9è.êéqå`ås·¬ËIÇbá!°bã�ê�ç��r·��§çSè�ã�ëKê¢è��$å�äµã£è;Û|ê�á�°��/åq°9è�ê�ã�á9�§·aäFæSåqë×è��b�/ç�ê�ëKò9â��c·9ã�çSè�æ�ã£°NÇ9è�ã£åqá ß �1á[å¢è��b�ræ



�rð
*;åqæ�·bç[Ëyè��b�.í¢ê�æSãîê�á9Û§�.å�äLè��b�.è��rëKòbâ�ê¢è��rç/ç���è�ç/è��b�Xç�Û§ê�â��.å¢ä=è��b�Xç�ë�å`å�è��bã£ábéUòjê¢æ�ê�ë��rè��§æ ß �µå·båXè��9ã�çOËjçS�rèWÇbò�ê�¦µê¢éqæ�ê�á9éqãîê�áU*�ãðè�� ¯ ë�Çbâ£è�ã�òbâ£ã��ræ�ç§�

( � %9�O�nm�op o ª)% ¬�¬ � E�� ò ö+* \ � % � E�� � ñ¡� ö+* ò � E ò % � Ò ò� �7 � Eëô �3�9ß ó ß ñ¡�
�H�b�cä-,bá9Ûrè�ã£åqájê�âj·9�§æ�ãðí¢ê¢è�ãðíq� å�ä.(Ãã�áKç�åqë���í�ê¢ábã�çS�bã�ábé(·bã£æ��§Û�è�ã£åqá ¹��F¹ ã£ç;çSåqë��cê�æS°bã£è�æ�ê�æSã�âðïç�ëKê�â£â�í¢ê�æ�ã�ê¢è�ã£åqáUã£á�%9�;*�ã£â�â�°��0áb�§�r·b�§·��

/kª ¹ lª�( � %9�7�� ñ 0 ª1( � % ö 0 ¹ � � ( � %9�1yäFåqæ 0 � õDô �3�9ß ó ß ¯ �
2jåqæH���9ê�ë�òbâ��43�/kª ¹  � % ¬R¬ �65/�¾\7 ª ��� % ö 0 ¹ � ¬�¬ �$5 � � % ¬�¬ �$5§�� ¯ % ¬�¬ ¹ ¬R¬ ß �H�8,bç93

/kª ¹ lª�(O�� m � ¯ % ¬R¬£¹!¬�¬ ö:* \ ¹ ö:* 5 E 5 ¹ � � Eëô �3�9ß ó ß ¼&�
�lä.%�ã�ç;è��b�cä-,bá9Ûrè�ã£åqáaè��jê¢è-ë�ã�á9ã�ë�É§�§çLè��9�Y¦�ê�éqæ�ê¢ábéqãîê¢á;3&è��bã£ç;ä-,bábÛ�è�ã£åqájê�â�·b�§æSã£í¢ê¢è�ã£íq�$ë�,bç5è°��(Ér�§æSå�äFåqæ�ê¢á!ï ¹�ß �H�8,bç�*@�0*�ã�â£â�*@ê�á&è$è�å�ò<,bâ�â�å=,9è$ê.ä3ê�Ûrè�åqæHå�ä ¹ ã�áUäFæ�å�á!è å�ä¥�rí��§æ5ï[è��§æSë ß�µåK·båXè��bã�ç93bã�á&è��réqæ�êuè��Yè��b�Y'jæSçSè�è��ræ�ëô°&ï[òbê�æSè�ç�è1*�ã£Û§�¢�

/kª ¹ lª1(��� ¯ � % ¬�¬ ¹ ¬ � % ¬�¬�¬ ¹ �>� ? p ? ö m ?p ? �
¯ % ËA@ ö:* \ ö:* 5 E 5 � ¹ � Eëô �3�9ß ó ß ó!�

B$�ræ���3�è��b�¨çSï`ë�ëK��è�æ�ã£Û0°�å=,9áb·jê�æSã��§çCB(�0ê�æS�Iã£á!è�æ�å`·<,bÛr�§·,ê¢ç$è��9�.ê�æS°bã£è�ê�æSï � ê�áb·�ò�åqçSç�ã£°bâ£ïã�ás'jábã£è��+�¨â£ã�ë�ã£è�çIå�ä ã�á&è��§éqæ�ê¢è�ã£åqáÃäFåqæ.è��9�[çD,bòbò�åqæ5èKå¢ä$è��b�[ä-,bábÛrè�ã�åqáE%F3=ê�áb·E% ËA@ ã£çIè��b��ó�è��·b�ræ�ã£í¢ê¢è�ã£í��/å�ä D¥ß T@�räFå�æ��YÛ§å�á!è�ã�á8,bã£ábé<3bãðèHã�ç�,9ç��rä-,9âyè�å�çSè��§òd°jê�ÛHGaäFåqæ-ê�ë�åqë��§á&è-è�åXæ��§ãðè��ræ�ê¢è��è��9�#ò9âîê�ágå�äIê�Ûrè�ã�åqá ß �H�b�kä-,bábÛ�è�ã�å�áI% � E��aã�ç[éqåqã£ábéÃè�å?°��kè��b�kä-,bábÛ�è�ã£åqá�è��jê¢è[*�ã£â�â$éqã£í��è��9�[ëKã£ábã�ë�,9ë í�ê¢â�,b�Uå¢äc�÷äFåqæ.Ò � � *��bã�Û¤��*�ã�â£â;°��[�§ç5è�ã£ëaê¢è��§·�äFæSåqë¸è��b�dÁKJÌè��rëKòbâ�ê¢è��|� ß�H�b�Yä-,bábÛ�è�ã£åqá ¹y� E��Hã£ç-ç�å�ëK�0ç�ëKê�â£â�í¢ê�æ�ã�ê¢è�ã£åqáUã£áUè��bã£ç-ä-,bábÛrè�ã�åqá ß �H�b�(ä-,9ábÛrè�ã�åqájê¢â�·b�ræ�ã£í¢ê¢è�ã£í��/kª ¹ lª�(O�ç��bå=,9â�·kí¢ê�ábã�çS�käFåqæYê�â£â ¹ 3�ê�áb·L%,çSëKå`å�è��9â£ïdéqå`�§çYè�å�õ�ê¢èYè��b�X°�å�,báb·jê�æSã��rçM3Zç�å�è��9�



� �
'jæSçSèYè1*;åd°�å=,bá9·jê�æSïdè��ræ�ë�çYë�,bç5èY°��	õ ß �H�8,bç93µê�â�â�è��jêuèYã�ç/æS�§ëKê�ã�á9ã�ábéKã�çcè��b�Xæ��r�N,9ã�æ��rëK�rá&èè��bê¢è|�

m ?p ? �
¯ % ËA@ � E�� ö:* \ ö:* 5 E 5 � ¹ � EU�²õDô �3�9ß ó ß ðq�

�H�bã�ç;ë�,bç5è@�bå�â�·�äFåqæ@ê¢á!ï ¹ 3sçSå¨è��b�$è��§æ�ë�ç=ã�á�òjê�æ��rá&è��b�rç��§çHëO,bçSè=í¢ê�ábã�çS� ß=ø ã£ábÛ§�$ê�çP,bçD,jê¢âè��9ã�ábéqç=ç��9å=,bâ�·a°��$çSï`ëKë��rè�æ�ã£Û�3&*@�cÛ|ê�áUæS�§�8,bã£æ��$è��jê¢èP%�°��$çSï`ë�ëK��è�æ�ã£Û ß �lè;ë�,bç5è-�jê|í��cè��ræ�ë�çzôE�Q�ê¢áb·�zôE Þ ç�å�è��jê¢èR% Ë�@ Û|ê�áÃÛ§ê�ábÛr�§â;è��b�KEF5aè��§æSëKçIê�áb·�E�S[è��§æ�ë�ç ß �H�b�açSï`ëKë��rè�æSïæD,9â��§çYå�,9è0E \ 3ZE Î ê�áb·�E ú è��ræ�ë�çM3µê�áb·�è��9�§æ���Û§ê�á�°���ábå�è��ræ�ë�ç/*�ã£è���ò�å+*@�ræ�ç(�bã�éq�9�§æ/è��bê�áE Q 3jç�ã£ábÛ§�Yè��9�rïU*�ã£â�â�á9å�è Û|ê�ábÛr�§â ß�H�8,bçM3T%a�VU0E�Q ö:W E Þ ö �cEF5 öYX 3�â£�|ê|í`ã�ábé�óZ,bá<G!ábå+*�ábç ß B å¡*;�rí��§æ93T% � B0�§�-� õaê¢áb·% ¬ � B0�§�H� õ � çSã�ábÛr�¨è��9�¨ä-,bábÛ�è�ã£åqá,ç��9å=,bâ�·�°��Iç�ë�åså�è��e� ß �H�b�rç��.è1*;å[Û§åqá9çSè�æ�ê�ã�á&è�çcâ��§ê|íq�Iå�ábâ£ïè1*;å[,bá<G!ábå+*�ábç93yê�á9·&% � E��L�nÖ � E � �r� Î � E ö �r� Î äFåqæHEkP ª � �¡ö¤�©¥ê�á9·&% � E��=�²õ�å�è��9�§æS*�ã£ç�� ß�H�bã£á<GXå�äZ��ê�ç;ê0òjê�æ�ê¢ëK��è��§æLå�ä\%F]`ãðè=Û§åqæSæ��§çSò�å�áb·bç;è�å(è��b� ò�åqã£á&è@ê¢â�åqábéYè��b���!ñ1êu�sã�çL*��b�§æS�$è��9�ä-,bábÛ�è�ã£åqáUéqå`�§ç=è�åIÉr�§æSåXò��ræ�ëKê�áb�§á&è�â£ï=3`åqæ939ã�áKå�è��9�§æ;*;åqæS·bçM39è��b�cæ�ê�ábéq�$å�ä�çD,9òbò�å�æSè-å¢ä^% ß �H�b�í¢ê�â�,9�cå�äµ��Û|ê�á[°��/ã£ábÛ§æS�|ê�çS�§·;3s°<,9èHãðè@ã£ç@Û§å�ábçSè�æ�ê�ã£áb�§·[°&ïaè��b�cá9åqæ�ëKê�â�ã£É|ê¢è�ã�åqá�ê�á9·Uè��b�/Û¤�9åqã�Ûr�å�ä¥Ò � 3eê�áb·d�b�rábÛ§�(ã£èHã£ç�êXòjê�æ�ê¢ëK��è��§æ�å�ä_% ß�0ãðíq�rádè��jê¢è`% � E��L�hÖ � E � �r� Î � E ö �r� Î äFåqæ�� E��`±��>3bè��bã£ábéqç ê�æS�¨ê¢â�ë�åqçSè-'bábã�çS�b�§·;3eçSã�ábÛr�è��9�§æ���ê¢æ��@è1*;å0ê�·b·bãðè�ã£åqájê�â!Û§å�ábçSè�æ�ê�ã£á!è�ç � � ?p ? % � E�� � EU� ñ�ê�áb·�� ?p ? EF5�% � E�� � E��gÒ^5� �xê�áb·.è1*;å,bá<G!ábå+*�ábç � ÖÄê�á9·[�§� ß �H�b�c'jæSçSè@Û§åqábç5è�æ�ê�ã�á&è-é�ã£íq�rç-Ö/�9ac� p Î§úÎ 5 ê�á9·aè��b�cç��§Ûråqáb·[ÛråqábçSè�æ�ê�ã£á&èéqãðíq�§ç�Öc�cb/� p Îu\�úÎ 5 Ò^5� ß J@åqë.°9ã�ábã£ábé<3b�-� � ¼¢Ò � ê�á9·dÖh� ÎrúQcbcb9d ÞMe8fg 3jåqæ
%X� ¼Qð� �q����óqÒ a� � E � ¼¢Ò � � Î � E ö ¼¢Ò � � Î ô �3�9ß ó ß�� �

ÏOâ�,béqé�ã�ábé.è��bã�çHã£á!è�å�� � %9�O�Ä� Î e gp Î e g % ¬�¬ � E�� 5 éqãðíq�§çr�



� ù
J ��� �h¼�Ò � ª � � Ó �¼rð¢G�Ò ÞN  \�Í�ú ö �3�9ß ó ß ù �

ç�å�è��jêuè
J�±½¼�Ò � ª � � Ó �¼rðuG�Ò ÞN  \¤Í©ú ô �3�9ß ó ß �&�

2jåqæ-è��b�(ÂOòjê�á9�§Û¤�bábãhG�å+í�2Y�§æ�á9�§âi3sè��bã£ç °��§Ûråqë��§ç
J�±»¼�Ò � ª ¼ù G  \�Í�ú ô �3�9ß ó ß �&�

�=ï`òbã£Û|ê�âbí¢ê�âh,b�§çOå¢äZJ����däFå�æ�·b�§á9ç�ã£è1ï��rçSè�ã�ëKê¢è��rçOã�á.è��9� çSã�éqábê�âbê�æS�XñQñ$�0���kj��c5 äFåqæ=) æ��§Ûrålê�áb·Ý¼ � � �0���kj�� 5 äFåqænmpoqo ß 2jåqæX°bê�ÛHG!éqæ�å=,9áb·»·b�rábç�ãðè1ï?�§ç5è�ã�ëKê¢è��§çM3=è��b�rç��dá8,bë.°��§æ�çKê�æS�âîê¢æ�éq�ræM3�ê�ç�è��b�¨áN,9ë.°��ræcå�ä��ríq�rá&è�ç/òjê¢ç�ç�ã£ábé[ê�â£âyè��b�¨ÛM,9è�çcã£ç$çSëaê�â£â��ræ�ê�áb·�è��b�¨è��§ë�òbâîêuè��§ç$ê�æS�*�ã�·9�§æ ß �Lïsò9ã�Û|ê¢âyí�ê¢â�,b�rç$ê¢æ��	ñTð � ¯ õK�0���kj��c5(äFåqæ$) æS�§Û§ål ê�áb·�ð � ñ¯õK�0���kj��c5(äFåqærm oqo äFå�æ°jê�ÛHG!éqæSå=,báb·�20�YÂ ß
�`s t Iuwvyxrz<{ ��|}�P|�<eýC|_~56

�H�b�ræ��dã�çXábå�ã�á&è�æ�ã�á9ç�ã�Ûaæ��|ê¢ç�åqá?è�å�Û¤�bå`åqç��dê�Û§åqá9çSè¤ê¢á!è�çSëKå`å�è��9ã�ábé�ä3ê¢Ûrè�å�æXå¡í��§æ�è��b���rá!è�ã�æS�è��rëKò9âîê¢è��[æ�ê�ábé�� ß�� �|ê�æ�è��b�dÛ§å�æ���å�äcè��b�d·bã�ç5è�æ�°�,9è�ã£åqá;3;*��9�§æ���ò�å`åqæXç5è¤ê¢è�ã�çSè�ã�ÛrçKê¢æ��dábå�èKêòbæSåq°bâ��rëôê�á9·dè��b�Yâ��§ê�·bã�á9éXç�å=,bæSÛ§�0å�ä¥�§æSæ�åqæ�ã�ç;è��b�0°bã�ê�çM3bãðè-*;å=,bâ�·d°��Yábã�Ûr�0è�å',bç��(êXç�ëKê�â�â£�§æí¢ê�â�,9�cå�äµJ ß�� áb·[ã�á�è��b�cè�ê�ã�â£çLå�äZè��b�c·bã�ç5è�æ�ã£°<,9è�ã�åqá;3q*��9�§æ��/è��b�cç5è¤ê¢è�ã�ç5è�ã�Ûrç-ê�æS�cçSëaê�â£â�ê�áb·Uè��9�í¢ê�æ�ã�ê�ábÛr��ã£ç0âîê�æSéq��3µê�âîê�æSéq�§æ/í¢ê�âh,b��å�ä�J�ã£ç0°���è�è��ræ ß �H�b�§æS�Uê�æS��ëKê�á&ï#ê�òbò9æ�å&ê�Û¤�9�§ç0è�ådçD,bÛ¤�ã�ë�òbæSå¡í��§ë��§á&è�ç¨è�åk20�YÂ�3xåqá9�Uå�äH*��bã£Û¤��ã�ç.ê¢·jê�ò9è�ã£íq�aç�ë�åså�è��bã�á9é<3¥*��b�ræ��dJ �³J � EjË1�c3O°<,sèJ���hJ � E�� ß �1áUå¢è��b�ræ;*;åqæ�·bç93sè��b�cçSëKå`å�è��9ã�ábé(òjê�æ�ê�ëK��è��ræ=í¢ê�æSã��§çLäFåqæ=�rí��§æSïKã�á9·bã£í`ã�·�,jê�â�G��ræ�áb�râä-,bábÛ�è�ã£åqá;3Z°<,9è(ábå¢èYäFåqæcè��9��í¢ê�âh,b��ê¢èY*��bã£Û¤�kè��b��·b�rábç�ãðè1ïkã�çY°��§ã£ábé��§çSè�ã�ëKê¢è��r· ß �lè(�b�râ�òbç/è�åè��9ã�á<G�ê�°�å=,9è$è��bã£ç äFæSåqëôè��9�Iò�åqã�á&è$å�ä�í`ã���*�å�äOçD,9ëKë�ã�ábé�ëKê�á&ï�ç�ëKê�â�â�3jábåqæ�ëKê�â£ã�É§�r·�°�,bëKò9ç



�q�
Û§�rá&è��§æS�§·Ýê�æ�å�,báb·�è��b��ÁKJ ò�å�ã�á&è�ç ß 2jåqæI�©�bê¢ëKòbâ£��3�ãðä�GI�0ê�,bç�çSãîê�á9çIÛ§�rá&è��§æS�§·Ýê�æ�å�,báb·Ãè��9�æ��rÛ§åqá9çSè�æ$,bÛrè��§·�è�åqòk�8,jê¢æDG�ëKê�çSç��§çYã£á#ÁKJ�ê�æ��Xê¢·b·b�§·T3yè��b�ræ��Xã�çcábå[æ��§ê�ç�åqá,äFå�æcè��b�.*�ã£·9è��9çå�äxê�â�â�è��b�R�0ê�,bç�çSãîê�á9ç-è�å�°��Yè��b�0ç�ê�ë�� ß2jåqæ�ëKê�â�âðï=3!è��b�rá;3bè��9�¨ê¢·jê�ò9è�ã£íq�(2Y�§æSáb�§âZ°��§Ûråqë��§ç

CD>� Ç � ² l ËA@M� � E��L� ^õ Ë t \
�GZJ Ë Ó �

E � E ËJ Ë ��ö �3�9ß��`ß � �
â��§ê|ísã£ábé,ê�Û¤�båqã�Ûr�aäFåqæ(�bå+*>è�å,Û¤�bå`åqçS��J Ë ß�� �aäFåqâ£â�å+*Úª ¼��u�3Oê�á9·Ãç��r�MG�è�å,Û¤�bå`åqç��[J � E Ë �.zD�� E Ë � p S>� ú ß�� ç�,bçD,bê�âi3 Dx� E Ë �@ã£ç�,bá<G!ábå+*�á;3e°<,9è�Û§ê�á�°��Y�rçSè�ã�ëKê¢è��r·�äFæSåqë CD¥� E Ë �@°!ïZ,bç�ã£ábé�ê�áã�á9ã£è�ã�ê�â�ò9ã�â�å¢è`G��§æSáb�§âµ·b�rábç�ãðè1ï��rçSè�ã�ëKê¢è�ã£åqá ß �H�b�§á�J � EjË7�@��J S � CD¥� EjË7�S� p S>� ú ß B �§æS��3�J S Û§ê�ábábå¢è°��0è��b�Yç�ê¢ëK�0ç�ã£É§�0ê�çHè��b�0ábåqæ�ëKê�â�ç�ë�åså�è��bã�á9é.òjê�æ�ê�ëK��è��ræ�,bábâ��rç�ç�ã£è�ã£çHábåqæSëaê�â£ã�Ér�§·aè�å�çSåqë��ê|íq�ræ�ê�éq�(·b�rábç�ãðè1ï[�§ç5è�ã�ëKê¢è�� ß 2jåqâ�â£å+*�ã�ábé(è��b�0çD,9éqéq�§ç5è�ã£åqá�å¢äHª ¼ ¯ �39*;�¨Û¤�bå`åqçS�

J � EjË7�L�hJ S<� � jk��x�q� Ë7�©ö �3�9ß��`ß ¯ �
� �b�ræ�� � ã�ç�è��9�$éq�råqë��rè�æSã�Û-ë��|ê¢áKå�ä�ê�â£â9è��b�I����q� Ë � ß 2jåqæ�è��b� ê�·bê�ò9è�ãðíq�`G��ræ�áb�râ�ë��rè��bå`·�è��b�§æS�ê�æS�Uè � å#Û¤�båqã£Û§�§çXè�å#ëKê�G¢�UäFåqæ.è��b�[çSëKå`å�è��bã�ábékòbê�æ�ê�ë��rè��§æ¨ñ¨êkÛ¤�bå�ã�Û§�UäFå�æ.è��b�Z�jæSçSè�òbã£â�å�è·b�rábç�ãðè1ï��rçSè�ã�ëKê¢è�ã£åqá;3¥ê�áb·Ãê�Û¤�båqã�Ûr��äFå�æ�� S ß �lè§{Rç¨ábå�è¨Û§â£�|ê�æ � �jê¢è¨è1ïsò��aå¢äHæD,bâ£�KçS�bå=,bâ£·Ã°��,bçS�§·�äFåqæ/çD,9Û¤��G¢�§æ�á9�§â�ç93�°<,9è � ��è�ê�G���ê[çSã�ë�òbâ��Iê�òbòbæSå&ê�Û¤�#ê�áb·�,bçS�n�#��� ��� äFåqæYê�â£âxòbã£â�å�è·b�rábç�ãðè1ï��rçSè�ã£ëaêuè��§ç ß �H�b�[Ûrâîê�ã£ë äFæ�åqë ª ¼��¡@ã�ç¨è��jê¢èM3�,báb·b�ræ.Û§�ræSè�ê�ã�á�æS�§çSè�æ�ã£Ûrè�ã£åqábç93xè��b�K°bãîê¢çã�á�è��b�U·9�§ábçSã£è1ïÃ�rçSè�ëaê¢è�ã�åqá�ã�ç.á9å � z�� Þ 3Lê�áb·�á9å�è'��� ß�� 2xã�é=,9æ��§ç �9ß � ê�áb· �9ß ¯ ç��9å � è��9�ã�ë�òbæSå¡í��§ë��§á&è�ç¨é&ê�ã£áb�§·#°&ïÃê�·bê�ò9è�ãðíq�p ¢¡YÂ ß �H�b�KÛ§åqæS�aå�ä-è��b�a·9ã�çSè�æ�ã£°<,9è�ã£åqábç(ê�æS��è1ï`òbã£Û|ê�â£â£ï°��rè�è��§æ ëaêuè�Û¤�b�r· � ãðè���ê�çS�jê�æ�ò��§æ ò��|ê�G�3�ê�áb·&£�,bÛrèD,jê¢è�ã�åqábç�ã£ádè��b�(è�ê�ã�â£ç-å�ä¥è��b�(·bã�ç5è�æSã�°<,9è�ã�åqáê�æS�cç�ë�å`å�è��b�r·Uå=,9è ß�� è@è��bã�ç;çSè¤ê¢éq�cã£áUå=,bæ;ëaê�Û¤�9ã�áb�ræSï=3`åqáb�r�jájê�â�ç�å=,9æ�Û§�cå�ä�°bãîê¢ç;ã£ç@æ��rëKå+í��§·ñ � �b�§áÃäFåqæSëKã£ábé[è��b�K·b�§á9ç�ã£è1ï#�rçSè�ã£ëaêuè��§ç93�ê�á��ríq�rá&èXã�ç(ábå�è¨Û§åqë�òjê�æS�§·�è�å�ãðè�ç��râ£ä ß �1áÃå¢è��b�ræ

¤¦¥8§i¨y©«ª>¬8�®�¯<°`±8²�³´°µ¨¶ªk®�°H·6²¹¸�°�¨"ºN²�»H¼�¯N¬�¨µ½)¾�¿¦À\³H�Á�²�Â¢»�¨"ºNÁ¦¨�»"º�ª9©P²�±�ÃC¨"º8²�»¢Ä¶²�±4¸�ª>¹¸�°Å»y°´Æ=¨¶·"°ÅÂw°Å¹Ç¨¶°Å®8²¹ª>¬N»yÁ�¹Ã�°H¯8·6Á�ÈkÁ�±8®�©°rº8ÁÅ¸�°r¯�°H°Å±É¬N±8Á¦¯N¹°�¨¶ªk®�ªR»¶ª�¥



�q�
� åqæ�·bç93 � �b�§áL�já9·bã�ábéUè��b�.·b�rábç�ãðè1ï,�rçSè�ã£ëaêuè��¨äFå�æcè��b�OÊAè��k��íq�rá!èM3Zè��b�Ií��§æ5ïkç�ê�ë���Ê3è��k�rí��§á&èã�ç¨æ��rëKå+íq�r·?ã�á�è��b�UçD,9ë¸å+íq�ræ.è��b�ZË �§á&è�æSã��rçXã�á�è��b��ÁKJ ß �H�bã�ç.ã£çIábå¢è�ê�òbæSåq°bâ��rë � �9�§áæD,9ábábã�á9édå+í��§æYè��b��·jêuè¤ê�3Z°<,sè0Û|ê�á#°���ê[òbæSåq°bâ£�§ë � �9�§á�æ$,bábábã£ábé[°bã�ê�çYÛ¤�b�§ÛHG!ç¨ã�á,è��9�aÁÌJ ß�1á�òjê�æSè�ã�Û9,bâîê�æ93cçSåqëK��ÁKJ¾ç�ê�ë�òbâ��rç[�jê|íq��ëKåqæS�k�rí��§á&è�ç�è��jê�á�å�è��9�§æ�ç�ê�ë�òbâ£�§ç�çD,bÛ¤��è��jêuèÛ§å�ëKòjê¢æ�ã�á9é�ê�á��ríq�rá&ècè�å�ãðè�ç��râ£äµÛ|ê¢á�ç$G�� � è��b�0â�ãhG��§â£ã��bå`å`·Kí¢ê�â�,9�§ç ß

)
Í2 (GeV/creco

t
ÎM

Ï150
Ð

200
Ñ

250
Ñ

300
Ò

350
Ò

A
rb

. u
n

it
s

0
Ó0.002

Ó0.004
Ó0.006
Ó0.008
Ó 0.01
Ó0.012
Ó0.014
Ó0.016
Ó0.018
Ó 0.02
Ó0.022
Ó 1-tag mtreco

2 = 170 GeV/c
top
ÔM

Õ
1-tag Adaptive

1-tag Non-Adaptive

1-tag Histogram

)
Í2 (GeV/creco

t
ÎM

Ï150
Ð

200
Ñ

250
Ñ

300
Ò

350
Ò

A
rb

. u
n

it
s

-410
Ð

-310

-210
Ð 1-tag mtreco

2 = 170 GeV/c
top
ÔM

Õ
1-tag Adaptive

1-tag Non-Adaptive

1-tag Histogram

1-tag mtreco

)
Í2

 (GeV/c
jj

M
Ï50

Ö
60
×

70
Ø

80
Ù

90
Ú

100
Ð

110
Ð

A
rb

. u
n

it
s

0
Ó0.01

Ó0.02
Ó0.03
Ó0.04
Ó0.05
Ó 1-tag wjj

2 = 170 GeV/c
top

M

1-tag Adaptive

1-tag Non-Adaptive

1-tag Histogram

)
Í2

 (GeV/c
jj

M
Ï50

Ö
60
×

70
Ø

80
Ù

90
Ú

100
Ð

110
Ð

A
rb

. u
n

it
s

-310
Ð

-210

1-tag wjj

2 = 170 GeV/c
top

M
Û

1-tag Adaptive

1-tag Non-Adaptive

1-tag Histogram

1-tag wjj

2xã£é=,bæ�� �9ß � �Y¶/áb��ñl·bã�ë��§á9ç�ã�å�ájê�â¥è��§ë�òbâîêuè��§ç$äFæ�åqëÜ ¢¡YÂ�äFåqæ � ñlè¤ê¢é[�ríq�rá&è�ç ß ¶/ákè��9�.è�åqò#ê�æS�Á æS�§Û§ål è��§ë�òbâ�ê¢è��rçM3bê¢áb·UåqáUè��b�c°�å�è�è�åqë×ê�æ�� � oqo�è��rëKòbâ�ê¢è��rç ß �H�9�Yòbâ�å�è�ç@åqáKè��b�/â£�räiè-ê�æ��$åqáêIâ£ã�áb�§ê�æ;çSÛ|ê�â£��39ê�áb·Uè��9�/òbâ�å¢è�ç@å�áUè��b�/æSã�éq�&è-ê�æ��$åqá�êIâ�å�éIç�Û§ê�â�� ß ¶/áUè�åqòUå¢äZè��b�/�9ã�çSè�åqéqæ�ê�ëKçã�á�çSåqâ�ã£·	Ý3·jê�çS�b�§·�Þ�â£ã�áb�rçHê�æ��Yè��b�0·bã�ç5è�æ�ã£°<,9è�ã�åqábç;äFæ�åqëÈê�·jê�ò9è�ã£í��[ÝFábåqásñ1ê�·jê�òsè�ã£í���Þ� ¢¡YÂ ß
ß s ß àâáäã { ýæåç�w~ z<{$x ~"| u¢{ åè|µýCé {6ê ýCé

�H�b�dëKå�çSè�°jê�çSã�Ûdë�,bâ£è�ã£í¢ê�æSãîê¢è��[G��ræ�áb�râ�çaê�æ���òbæSås·<,9ÛrèpG��§æSáb�§â£ç ß �lä Ó � Ý � Þ�ê�áb· Ó � Ý-ë<ÞXê�æS�ã�á9·b�§ò��§áb·9�§á&èìG¢�§æSáb�§â£çM3`·b�9�já9�cêYáb� � 3sçSã�ábéqâ£�Hë�,bâðè�ã£í¢ê�æSãîê¢è��CÝ ¯ ·�Þ�G��ræ�áb�râe°!ï Ó ²4í´î Ç9ï ? l Ý � ö´ë<ÞOÔ
Ó � Ý � Þ^ð Ó � Ý�ë�Þc39ç�å�è��jê¢è



�=ñ

)
Í2 (GeV/creco

t
ÎM

Ï150
Ð

200
Ñ

250
Ñ

300
Ò

350
Ò

A
rb

. u
n

it
s

0
Ó0.005

Ó 0.01
Ó0.015

Ó 0.02
Ó0.025
Ó 2-tag mtreco

2 = 170 GeV/c
top
ÔM

2-tag Adaptive
ò
2-tag Non-Adaptive

2-tag Histogram
ò

)
Í2 (GeV/creco

t
ÎM

Ï150
Ð

200
Ñ

250
Ñ

300
Ò

350
Ò

A
rb

. u
n

it
s

-410
Ð -310
Ð -210
Ð 2-tag mtreco

2 = 170 GeV/c
top
ÔM

2-tag Adaptive
ò
2-tag Non-Adaptive

2-tag Histogram
ò

2-tag mtreco

)
Í2

 (GeV/c
jj

M
Ï30

Ò
40
ó

50
Ö

60
×

70
Ø

80
Ù

90
Ú

100
Ð

110
Ð

120
Ð

A
rb

. u
n

it
s

0
Ó0.005

Ó 0.01
Ó0.015

Ó 0.02
Ó0.025
Ó 0.03
Ó0.035
Ó 2-tag wjj

ô
2 = 170 GeV/ctop

õM

2-tag Adaptive

2-tag Non-Adaptive

2-tag Histogram

)
Í2

 (GeV/c
jj

M
Ï30

Ò
40
ó

50
Ö

60
×

70
Ø

80
Ù

90
Ú

100
Ð

110
Ð

120
Ð

A
rb

. u
n

it
s

-310
Ð

-210
Ð

2-tag wjj
ô

2 = 170 GeV/ctopM

2-tag Adaptive

2-tag Non-Adaptive

2-tag Histogram

2-tag wjj
ô

2xã£é=,bæ���ö ß ¯N÷ ¶/áb��ñl·bã�ë��§á9ç�ã�å�ájê�â¥è��§ë�òbâîêuè��§ç$äFæ�åqëÜ ¢¡YÂ�äFåqæ ¯ ñlè¤ê¢é[�ríq�rá&è�ç ß ¶/ákè��9�.è�åqò#ê�æS�Á æS�§Û§ål è��§ë�òbâ�ê¢è��rçM3bê¢áb·UåqáUè��b�c°�å�è�è�åqë×ê�æ�� � oqo è��rëKòbâ�ê¢è��rç ß �H�9�Yòbâ�å�è�ç@åqáKè��b�/â£�räiè-ê�æ��$åqáêIâ£ã�áb�§ê�æ;çSÛ|ê�â£��39ê�áb·Uè��9�/òbâ�å¢è�ç@å�áUè��b�/æSã�éq�&è-ê�æ��$åqá�êIâ�å�éIç�Û§ê�â�� ß ¶/áUè�åqòUå¢äZè��b�/�9ã�çSè�åqéqæ�ê�ëKçã�á�çSåqâ�ã£·	Ý3·jê�çS�b�§·�Þ�â£ã�áb�rçHê�æ��Yè��b�0·bã�ç5è�æ�ã£°<,9è�ã�åqábç;äFæ�åqëÈê�·jê�ò9è�ã£í��[ÝFábåqásñ1ê�·jê�òsè�ã£í���Þ� ¢¡YÂ ß



ø��

Ó ²4í´î Ç9ï ? l Ý � ö´ë�Þ�ù ¼=�ó � � � � ��ú ûõ Ë t � ª �`ü Ý � ü � Ë� � Þ � 1ª �`ü Ý ë ü ë Ë� � Þ � iý Ý�ö ß ö ß � Þ
� å�è��;è��jê¢è�è��b��ÊAè��I�rí��§á&èOã£á(è��b�HÁKJ�Ûråqá&è�æSã�°<,9è��§çµè�å Ó Ý � ö´ë�Þ�ãðäbê¢áb·.åqábâðïYã£ä� � ü � Ë �`±�� �ê�áb·E� ë ü ë¢Ëc�`±�� � ß�þ á�å�è��b�ræ � å�æ�·bç93b�rí��§á�ãðä�åqábâðïaåqá9�Yå�ä�è��b�YÛråqëKò�åqáb�rá&è�çHå�ä�è��9�Yòbæ�å`·<,bÛ�èG��ræ�áb�râZä3ê�ã�â£ç@è��b�(·bã£çSè¤ê¢ábÛ§�Yè��rçSèM3bè��b�(�rí��§á&ècÛråqá&è�æSã�°<,9è��§çrñ.è�å�è��b�0·b�rábç�ãðè1ï��§çSè�ã�ëKê¢è�ã£åqá ß�� â�çSåábå�è��#è��jê¢èÌ� � �ù � � ßÈÐ �9ÿN,9ã�æ�ã£ábé�è��b��è � å»ç�ë�å`å�è��bã£ábé?òjê�æ�ê�ëK��è��ræ�ç[è�å °��#�Mÿ8,jê¢â(ã£çdê�á,bábá9�§Û§�rç�ç�ê�æSï#æ��rçSè�æ�ã�Û�è�ã£åqá,è��jêuè0ëaê�G¢�§çYábå�çS�§ábçS�p,bá9â��§çSçYè��b�.è � ådí¢ê�æSãîê�°9â��§ç$�jê|íq��è��b�Xç�ê�ë��ç�Û§ê�â��(ê�á9· Ð Á ø�ßÐ ��äF�§æS�§ábÛr�Xª ¼��¢eéqãðíq�§ç;ê�á�å+íq�§æ5í`ã�� � å¢ä�è��9�$ë�åqæ���éq�ráb�§æ�ê�âbäFåqæSëKçLå�ä ¯ ñ1·bã£ëK�rábç�ã£åqájê�â� ¢¡YÂ`3ê�áb·Ýª ¼ ø �·b�§çSÛ§æ�ã£°��rçYè��b��ê�·sí�ê¢á!è�ê�éq�rçYå�ä;ê�·jê�ò9è�ã£í��XëK��è��bå`·bç/ã£ákë�,bâ£è�ã£í¢ê�æSãîê¢è��R ¢¡YÂ ß;þ ákè��9�°bæSã��räyëaê¢è��aè��bê¢è;äFå�â�â�å � çLäFåqæ@°9ã£í¢ê�æ�ã�ê¢è��µ ¢¡YÂ�3 � � � ã£â�âeê�çSçD,bë��cè��bê¢è@è��b�cæS�§Û§å�ábçSè�æD,bÛ�è��§·[è�åqòëKê�ç�çKê�áb·Ý·bã o ��èaëKê�ç�ç��jê|íq�Kñ#Ûråqæ�æS�§âîêuè�ã�å�á ß ¶cäYÛ§å�,bæ�çS��3-è��9ã�ç�ã�ç�ábå�è�è�æD,9��ñIã£ä$è��b��ïÝ�bê�·ábådÛ§åqæSæ��râîê¢è�ã�åqá;3�è��b�rá#è��b�§æS� � å=,bâ£·#°���ábådæ��|ê¢ç�åqá�è�å�ë�å¡í��Xè�ådë�,bâ£è�ã£í¢ê�æSãîê¢è��¨·b�rábç�ãðè1ï��§ç5è�ãðñëKê¢è��rç ß�� ,sè@çSã�ábÛr� è��b�$Ûråqæ�æS�§â�ê¢è�ã£åqá�ã�çLç�ëKê�â�â^Ý3Û§å�æ�æ��râîê¢è�ã�åqá��b�ræ�� æ���äF�§æ�ç=è�å¨ê(â£åsÛ§ê�âjÛ§å�æ�æ��râîê¢è�ã�åqáã�á#è��b�Káb�§ã£éq�!°�å�æ��bå`ås·	,báb·9�§æI��í¢ê�â�,jêuè�ã�å�á;3xê¢áb·�ábå¢èXê�é�â�åq°jê¢âOÛ§åqæSæ��§â�ê¢è�ã£åqá�ÞÅ3�è��bã�ç � ã�â£âL°��Kêéqå`ås·�ã�á&è�æSås·�,bÛrè�ã�åqá�è�åaè��b�IëKê¢è��b�§ëKê¢è�ã£Û|ê�âZ�©�sòbæ��rç�ç�ã£åqábç/è��jê¢èYê¢æ�ã�çS� � �9�§á�ê�·b·9ã�ábé[ê¢á,���`è�æ�ê·bã£ëK�rábç�ã£åqá ß

ß s�� �+{ � v���{"v«z |}å v«z þ
ø è�ê�æSè�å	� � ã£è���è��9�(°bê�ç�ã£Û§çM3 � �9�§æ���
 ábå � æS�räF�§æSçHè�åXè��b�0Ûråqâ�â£�§Ûrè�ã£í��nÝi� Ø öH��=Þ ÷
± �� Ý � ö´ë<Þ�� ù ± Ó � Ý � ü Õ ö´ë ü�� Þ�� ù�� � Ý Õ ö � Þ Ó � Ý � ü Õ ö´ë ü�� Þ�� Õ � � ù�� Ø ��� � � Ý Õ ö � Þ Ó Ý�� Ù ö���� Þ�� Õ � � ý Ý�ö ß � ß � Þ



ø ¯J@�jê�ábé�ã�ábéXí¢ê�æ�ã�ê�°bâ£�§çHéqãðíq�§ç
± �� Ý � ö´ë�Þ��rù � � Ýi� Ø � Ù���Õ öÅ��� � � � � Þ Ó Ý!� Ù ö"� � Þ���� Ù ��� � ý Ý�ö ß � ß ¯ Þ

Ð �rÛ|ê�â£â�ã£ábéIè��9�0äFå�æ�ë�,bâ�êIäFåqæH�¥ê+ï`â£åqæH���sòjê�á9ç�ã�å�ábç$å¢ä¥ä-,bá9Ûrè�ã£åqábçHå�ä ¯ í�ê¢æ�ãîê¢°bâ��rç ÷

± �� Ý � ö´ë�Þ�� ù � Ó Ý�� Ù ö"���µÞrª � Ý Õ ö � Þ � � Ø Ý Õ ö � ÞD� Ø � Ù � � ��Ý Õ ö � ÞD���	��� ��¯ � Ø¢Ø Ýi� Ø � Ù Þ � � �¯ � �#��Ý����	� � Þ � � � Ø �8� Ø � Ù ���	� � $�%� Ù ��� � ý Ý�ö ß � ß ¼�Þ
� ç(°���äFåqæ��43Zè��b�'G��ræ�áb�râLã�ç0ábåqæSëaê�â£ã�Ér�§·�ê�áb·��jê¢ç(í¢ê�ábã£ç��bã£ábéZ�jæSçSè(ëKå�ëK�rá!è�ç0ã�á�°�å¢è���·bãðñë��§ábçSã�åqábç93bç�å�è��bê¢è ÷

± �� Ý � öDë<Þ��rù � Ý � ö´ë�Þ � �¯ � Ó Ý�� Ù ö"� � Þ§ª � ØuØ Ý�� Ø � Ù Þ � � � �#��Ý����	� � Þ � $�%� Ù �%� � ý Ý�ö ß � ß ó8Þ
�H�8,bçM3eè��b� þ5ø�� ã�ç ÷

þ5ø�� ù �ó Ò�Þ& ª �9ÞØ�' Ý � Ø¢Ø Þ � �9Þ� ' Ý � �#��Þ � ¯ � �Ø � �� � � ØuØ � �#���ý Ý�ö ß � ß�� Þ
�¥å'�jáb·�è��9�0í¢ê�æSãîê�á9Û§�Yå�ä¥å=,bæµ ¢¡YÂ�3 � æ�ãðè�� ÷

(=ê�æ �� Ý � ö´ë�Þ�ù.± Ó � Ý � ö´ë<Þ � � ü ± Ó � Ý � ö´ë)� � ö Ý�ö ß � ß ö�Þ
ê�áb·�è��9�§ádæ��|ê¢Û¤��ã£á!è�åXè��b�¢,bç$,jê�âZ°jê�é�å�äµè�æSã�ÛHG!çHè�å�éq�rè



ø ¼

± Ó � Ý � ö´ë<Þ � � ù �ú � Ø ��� � � Ý Õ*� � Ø � Ù ö � � ���	���rÞ Ó � Ý�� Ù ö"���rÞ���� Ù �����
+ � Ý � ö´ë�Þ ' �8Ý Ó Þú � Ø ��� ý Ý�ö ß � ß �=Þ

�H�b�����`è�æ�ê�ò�å � �§æ�å�ä Ð Ý� kÞKÛ§åqë��,äFæ�å�ë è��b�,ä3ê�Ûrè[è��jê¢èUäFå�æaè��b� ¯ ·�ò9æ�å`·<,bÛrè�G¢�§æSáb�§â�3
Ó Ý � öDë<Þ�ù Ó Ý � Þ^ð Ó Ý�ë�Þ@ê�áb·-, Ó �NÝ � Þ�� � ù., Ó �8Ý�ë�Þ���ëÉù ' Ý Ó Þ ß �H�8,bç93

þ (äù ' Ý Ó Þ �ú � Ø �� ü ' Ý � Þú ö Ý�ö ß � ß ��Þ
ê�áb·�Ý3·9æ�åqòbò9ã�ábé.è��b�¢,bçD,jê¢â�è��§æSë � ã£è��dá9å[�d·b�§ò��§áb·9�§ábÛr��Þc3

� Á þ5ø Â ù �ó Ò�Þ& ª1�9ÞØ ' Ý � ØuØ Þ � �bÞ� ' Ý � �#�8Þ � ¯ � �Ø � �� � � ØuØ � �#�¢ � ' Ý Ó Þ$�ú � Ø ��� ý Ý�ö ß � ß ø Þ
þ á�éq�§áb�ræ�ê�â�3�è��b�§æS�Xã�ç/ábå[Ûrâ�åqçS�§·sñWäFåqæ�ëÚ�©�9ò9æ��§çSç�ã£åqá#è��jê¢èYë�ã�á9ã�ë�ã�É§�rç Âyÿ8,jêuè�ã�å�á�ö ß � ß ø 3�â��rèê�â£åqáb�$äFå�æ;è��9�/éq�§á9�§æ�ê¢â�Û|ê¢ç��/å�ä/�X·bã£ëK�rábç�ã£åqábç ß�0 å � �ríq�ræM3jábå¢è��cè��jê¢è@äFå�æ�� Ø ùä���IÔâ�;39�rí��§áè��9å=,béq�Iè��b� þ5ø�� zâ� Þ 3�è��b� þ (�z � j ú ���kÝ � �b�ræ��-ãðèxäFåqæSëK�ræ�âðï � �rá&è=ê�ç�åqábâðï � j ú ��Þ ß1� �rÛ|ê�,9ç��è��9�YÁKJ»ë�,9çSè-Ûrå+íq�§æ-ê�áUê�æS�|ê(ã�áaòbê�æ�ê�ë��rè��§æ=ç�òjê¢Û§�/ã£á�è��b� ¯ ·aëK��è��bå`·LÝ3ê�ç;å�òbò�å�ç��§·Kè�åIå�ábâ£ïê[â�ã£áb�Iã£á#òbê�æ�ê�ë��rè��§æ/çSòjê�Ûr��ã£ákè��b� � ·�ë��rè��bås·�Þc3yè��9�XáN,9ë.°��ræ0å�ä@ÁKJÀò�åqã�á&è�çYæ��Mÿ8,bã£æ��r·�è�åG��r�§ò#è��b�Xí¢ê�æ�ã�ê�ábÛr��ê¢è0°jê|ï�ã�ábÛræ��§ê�ç��rç ß à$ábâ£ã�G¢�Xã�á � ·	 ¢¡YÂ`3 � �9�§æ��[� ÊcË

û
z ú p � Í�ú 3µã£á ¯ · ¢¡YÂV�9ÊcË

û
z ú p � Í Q ß[þ á�éq�ráb�§æ�ê�âi3 � ã£è����|ê¢Û¤��ê�·b·b�r·�·bã£ëK�rábç�ã£åqá:Ý3ã�á#å�è��b�§æ � å�æ�·bç93 � ã£è���|ê¢Û¤��ê¢·b·bã£è�ã�åqábê�â¥å�°bç��ræSí¢ê�°bâ£�'Þc3�è��b�Xç�ã£É§�Xå�äOè��b�Xåqò9è�ã�ëKê�âµç�ë�åså�è��bã�á9éaòjê�æ�ê�ë��rè��ræ/ã�á9Û§æ��§ê�ç��rçÝ3çSåqë��Hê�,9è��båqæ�çxæ��räF�ræxè�å$è��bã£çx���sò�åqáb�rá!è�ãîê�â9ã�ábÛræ��|ê¢ç��-ã£áIè��b�@áb�§Ûr�§ç�ç�ê�æSï.çSè¤êuè�ã�ç5è�ã£Û§çOê�çµè��b�HÛ9,bæ�çS�å�ä¥·bã�ë��§á9ç�ã�å�ájê�â�ãðè1ï�Þ ß_þ á-��·bã�ë��§ábçSã�åqá9çM3�� ÊcË

û
z ú p � Í32 Þ34 Ç � ê�á9·dè��b� � Á þ5ø Â½Û§åqá&íq�ræ�éq�rçcêuèêXæ�ê¢è��0å�ä ú p Þ Í32 Þ34 Ç � ß



ø ó� �b�§á�ë�å+ísã£ábéKè�åaä-,bâ£âµè � å¢ñ1·9ã�ë��§ábçSã�åqájê¢â ¢¡YÂ�3�ã£è$ã�çcá9�§Û§�rç�ç�ê�æSïkå�ábÛ§�Xê¢é&ê�ã�ádè�åUÛ¤�9åsåqçS�ç�ë�å`å�è��bã£ábé�òbê�æ�ê�ë��rè��§æSç ß�Ð �räF�§æS�§ábÛr�#ª®¼�ö¢-òbæSå+ísã£·b�§ç.ê�á�å+íq�§æSç�ë�åså¢è��bã£ábé,æD,9â��KäFå�æIë�,bâðè�ã£òbâ��·bã£ëK�rábç�ã£åqábç0è��jê¢èIã�ç¨ê�â�çSå,ë��§á&è�ã£åqáb�§·�ã�á½ª®¼ �  ß �H�b�aí¢ê�æ�ã�ê�ábÛr�Kç5è�ã�â£âLç��rè�çIè��9�Uç�Û§ê�â��Kã�á��§ê�Û¤�·bã£ëK�rábç�ã£åqá;3bê¢ç ãðè�ë�,bç5èHäFæ�åqëô·9ã�ë��§ábçSã�åqájê¢âyê�ájê¢â£ï`ç�ã£ç ß�þ ádê�á&ï�·bã�ë��§á9ç�ã�å�áa�T3 �
� ���Ø ù 5 ' Ý Ó Þ Ç �ú76 � Ò Þ8:9 � Í32 Ç 4¥Þ � Ò Ø ö Ý�ö ß � ß � ñ�Þ
6 � ù � ö	;�Ý©Ç 4 d� Þ��FÝ<� � ¯ ÞÝ=� � ��Þ 2 Ç 4 Q � Í �?> Ç Í � ö Ý�ö ß � ß �=� Þ

� �b�§æS��3jäFåqæ�,bç93@��ù ¯ ß�H�b��í�ê¢â�,b�rç(å¢ä`� ��� äFåqæ ¯ ·#·b�rábç�ãðè1ï��§çSè�ã�ëKê¢è��rç(ê�æ��Xè1ï`òbã�Û§ê�â�âðï + ¯ ñ%A � ã�·9�§æYè��jê¢á�è��9�� ·[íq�ræ�çSã�åqábç ß
ß s�B � ê �Yý uwv��C �P| � ýC|_~"é

�H�b�É ¢¡YÂ½·b�rç�Ûræ�ã�°��§·�ê¢°�å+íq�RG!ábå � çYábå�è��9ã�ábéKê�°�å=,9è/°�å=,bá9·jê�æ�ã£�§ç åqæ G!ã£áb�§ëKê¢è�ã£Û0ÛM,9è5ñ1å	��çcã£áè��9�Iåq°bçS�§æ5í�ê¢°bâ��RÿN,bê�á&è�ã£è�ã��rç ß Á�ê¢è��b�§ëKê¢è�ã£Û|ê�â£â£ï�39è��b�¨·b�§á9ç�ã£è1ïdä-,bábÛ�è�ã£åqábç�äFåqæ � oqo ê�áb·�Á æ��§ÛrålÛ|ê¢á�è¤ê�G¢�Iåqá�ê�á&ïdæ��|ê¢âµí¢ê�âh,b�§ç93�é�ã£íq�rá,âîê¢æ�éq�0�§á9å=,béq�,çSëKå`å�è��bã�ábé ß�þ á,æ��§ê�â�ãðè1ï=3jè��9�§æ��Iê�æ��(ç�å¢äièâ�ã£ëKãðè�çcè�å�è��b�Kí¢ê�âh,b�§ç0è��jêuèIÛ§ê�áÃ°��Kò�åqç�çSã�°bâðï�°���åq°bçS�§æ5íq�§·?ã£á�·jêuè¤ê ß �H�b�Kí�ê¢â�,b��å�ä Á æ��§ÛrålÛ|ê¢ábábå�è�çS�bã£äièHëO,bÛ¤��°��râ�å � è��b�YçD,9ëôå�ä�è��b� � ëKê�ç�ç�ê�á9·�ê¢á�ê�·b·bãðè�ã�å�ájê�â��jê�æ�· o ��è ê�ç�çSã�éqáb�r·è�å ê�°sñ o �rè ß ¶Yá�è��b�k�bã�é���çSã�·b�43/Á æ��§Ûrål ã�ç[°�å=,báb·b�r·h°&ï½è��b� � ß ø öÃ�¥�?( Û§�§á&è��§æ5ñlå�äîñ1ëKê�çSç�§á9�§æ�é¢ï=3µê�áb·�ã�ákò9æ�ê�Û�è�ã�Ûr��3yè��b�Xòjê�æ5è�åqák·bã£çSè�æ�ã�°�,9è�ã£åqá�ä-,bábÛ�è�ã£åqábç/ä3ê�â£â¥å	�Ãç�å�æ�ê�ò9ã�·bâðïdè��jê¢è � �
¿�¥ED«°µ³HÁ¦·6°GF�¬8�H.¯<ª�¨"º ½)¾3I¦ÀFÁ�±N®�½)¾=¤´ÀFº8ÁÅ¸�°�ª>±N¹ÇRÁw»"²�±�Ã>¹°KJ<ªc©«°H·�ª3FMLONQPSR«²�±O¨"º�°Å²¹·UTWVR·$¬8¹°�¼�±�ª�¨LSNQPORYX�¥[Zyº8²�»PÁ���®�°GJ<°Å±8®8»yª>±pº�ª9©\LONQPSR�²�»P®�°G]N±8°Å®^H©«°r®�°G] ±�°µ²¹¨ìº�°H·"°`¨¶ªO¯<°`¯NÁ�»¶°Å®nª>±n¨"º�°O¤H®P�°H·6±8°Å\¨"ºNÁ¦¨ì©«°C©P²��\Âr¬N¹¨"²_JN¹Ç�¨¶ª�Ã�°H¨"º�°H·S`É¨"²�Âw°Å»ì¨¶ªÉÃ�°H¨�¨¶ª�¨"º�°aJ8·"ª=®8¬8³´¨�b�°H·6±�°Åq¥WD�¬�¨�©«°w³´ª>¬8�®Á��»¶ª'®8°G]N±�°cLSNQPORdNAÁ�»`¨"º�°k·"°GFh°H·6°Å±8³´°Å»`®�ª Rì¨¶ªn¯�°¢Á�±�²�±4¨¶°HÃ�·6Á�^ªc¸�°H·CÁ��e`[®8²�Âw°Å±N»"²¹ª>±8»H¼<©PºN²�³6º)F�ª�·¨"º�°WJN·"ª�®N¬8³´¨fb�°H·6±�°Å�Á�¬�¨¶ª>ÂkÁ¦¨"²�³HÁ��¹ÇOÃ>²¹¸�°Å»P¬N»�`�J<ªc©«°H·6»�ª3F;¨"º�°`±�¬8Âr¯<°H·Å¥



ø �
·båqá�{®èH�©�sò��rÛrè�è�åXçS�§�Y�rí��§á&è�ç � ãðè��dÁ æS�§Û§ål ê¢òbòbæ�åqê�Û¤�bã�á9é � �¥�?( ß<� ·b·bã£è�ã�åqábê�â�âðï=3qè��9� � ëKê�çSç�jê�ç$ê�â�å � ñ1çSã�·b�Y°�å=,báb·bê�æSïdê¢è æSå=,béq�bâðïaè��b�¨ã£á&í�ê¢æ�ãîê¢á!è�ëKê�çSç å¢äxè � å o ��è�ç òjê�ç�çSã�ábénG!ã�áb�rëaêuè�ã�ÛÛM,sè�çIçS�§òjê¢æ�ê¢è��§·�°&ïhg Ð ù ñ ß ó<3�ê¢áb·�ê��9ã�éq�sñlç�ã£·b��°�å=,9áb·jê�æ5ï#è��jê¢èIã�ç(ç��rèI°&ï#è��b� � ëKê�çSçÛ§å�ábçSè�æ�ê�ã£á!è ê¢áb·dè��b�0æ��9ÿN,9ã�æ��rëK�rá&è è��jê¢èWi_�I± ø ý ñ ß� ·jê¢ò9è�ãðíq�ÉG��ræ�áb�râ�ç/ëKê�G¢�Iè��b��ê¢°�å+íq�Iòbæ�åq°9â��§ë¾�rí��§á � åqæ�çS�Iñ�ã�á�è��b�Iè�ê�ã�â£ç$å�äOè��b�X·bã£çSè�æSãðñ°<,9è�ã�åqáT3=��íq�rá!è�ça�jê|í��dí��§æSï?â�ê�æ�é��[ê�ë�å=,bá&è�å�ä$ç�ë�åså�è��bã�á9é�è��jêuè�Û|ê�á ���`è��ráb·Ýä3ê¢æXòjê�çSè�ê¢á!ïæ��§ê�ç�å�ájê�°bâ£�[ç�å�äiè�°�å=,báb·bê�æSï ß �¥å�ç�å�â£íq�Uè��b�dê�°�å¡í���òbæ�åq°9â��§ë�çM3 � �[äFåqæ�Ûr�Uè��b�& ¢¡YÂ�è�åkä3ê�â�â� ã£è��bã�á#ç�å�ëK��òbæS��ñ1·9�rè��ræ�ë�ã�áb�r·�æS�§éqã£åqábç(ê�áb·��§ábç$,bæ��aè��jê¢è0è��9�K·b�rábç�ãðè1ï#�§çSè�ã�ëKê¢è��rçIê¢æ���ábåqæ5ñëKê�â�ã£É§�§·,è�å�,bábã£è1ï � ã£è��9ã�ákè��b��°�å=,báb·bê�æ�ã£�§ç ß 2jæ�å�ë Â�ÿ8,jê¢è�ã£åqá�ö ß ¯ ß ��3�ábå¢è��Xè��jêuèYè��b�'G��ræ�áb�râábåqæSëaê¢â�â£ïdã£á!è��§éqæ�ê¢è��rç/è�å�,bábãðè1ï�ê�áb·kè��b�É�jæ�ç5è(è��§æSë³ç�ã£ëKò9â£ï�°��rÛ§åqë��§ç � Ý � Þc3��§ábç$,bæ�ã£ábé[è��jêuèè��9��·b�rábç�ãðè1ï �§çSè�ã�ëKê¢è��rçaê¢æ��&,bá!°bãîê�çS�§·»è�å�ñuè��»å�æ�·b�ræ ß �H�b��ç��§Ûråqáb·»è��§æSë ã�çKê�â�çSå�,bç$,jê�â£â£ïÉ§�ræ�å[°��§Û§ê�,bç��.è��b�ÉG��ræ�áb�râ�ã�çcÛ¤�båqç��rákè�å[°��XêaçSï`ë�ëK��è�æSã�Û¨ä-,9ábÛrè�ã�åqá;3 � ã£è��,êaí�ê¢ábã�çS�bã�ábén�jæ�ç5èë�åqëK�rá&è ß �H�8,bçM3jè��b�0ábåqæ�ëKê�â�°bãîê�çHã£á& k¡YÂ ã�ç�éqãðíq�§á�°&ï[è��9�0è��bã�æS·[è��§æSë�3bê�áb·�ã�ç$zâ��� ß� �b�§áUè��b� òbæ�åq°bê�°bã�â£ã£è1ïX·9�§ábçSã£è1ï����`è��ráb·bçH°��rï�åqáb·[ê(ç�å�äiè@°�å=,9áb·jê�æ5ï � �b�§æS�cè��b�$·jê¢è�êIê�æS�ábå�èIäFå=,báb·;3Lè��9��ê�°�å+í��[çSè¤êuè��§ë��§á&è�çKê¢°�å=,sè.è��b�[á9åqæ�ëKê�â�ã£É|ê¢è�ã�åqá�ê�áb·E�jæSçSè�ë�åqë��§á&è.å�ä è��9�G��ræ�áb�râ¥·9åaábå�è �bå�â�· ßPþ ·b�|ê¢â�â£ï�3eê'�s� � å=,bâ£·��rá9äFåqæSÛ§�(°�å�è���å¢äxè��9�§ç��¨Û§åqá9·bã£è�ã�åqábç���íq�§æ5ï � �b�§æS��3�§á9çD,bæSã�ábékè��bê¢èXè��b�[°9ãîê�ç.æS�§ëKê�ã�á9ç.å�ä åqæ�·9�§æn��� ß�þ á?òbæ�ê¢Ûrè�ã£Û§�43Lè��bã�çXã£ç.ç�å�ëK� � �jê¢è�·bãðÆKÛ9,bâ£èè�å�·bå<3xê�áb·Ãáb�§ê�æ0è��b�K°�å=,9áb·jê�æ5ï � �aëKê|ï�áb�§�r·Ãè�å�°���ç�ê¢è�ã�ç6�j�§· � ãðè����§á9äFåqæSÛ§ã£ábé�åqá9â£ïkè��9�ábåqæSëaê¢â�ã�É§ê¢è�ã£åqá�Ûråqáb·bãðè�ã£åqá ßO� �b�rá�·b�rábç�ãðè1ïk�§ç5è�ã£ëaê¢è��§ç(ê�æS�XÛ|ê�â£ÛM,bâ�ê¢è��r·;3 � ��Û¤�b�rÛHG�è��jê¢è0è��9�ã�á9·bã£í`ã�·�,jê�â_G��§æSáb�§â£ç0ê�æ��Xá9åqæ�ëKê�â�ã£É§�r·�è�å � ß ñ � ãðè��bã£á�è��b�X°�å=,bá9·jê�æSï ßRþ ä=è��9�rïkê¢æ��.ábå¢è¦3�è��b�§ã£æábåqæSëaê¢â�ã�É§ê¢è�ã£åqáwËÜÝ � �bã£Û¤� � ã£â�âq°��;â£�§çSç�è��jê�á � ß ñ=ÞZã£çµê�ájê�âðï`è�ã�Û§ê�â�âðï$Û§ê�â�Û9,bâîêuè��§·T3�ê�á9·.ê�â£âq·b�§á9ç�ã£è1ï�§ç5è�ã£ëaê¢è��YÛ§åqá&è�æ�ã�°�,9è�ã£åqábç�ê�æS�Y·bã£í`ã�·9�§·�°&ï[è��bã£ç-ä3ê�Ûrè�åqæ-è�å��§á9çD,bæS�R,bá9ã£è�ábåqæSëaê¢â�ã�É§ê¢è�ã£åqá ßÁ�åqæS�0äFå�æ�ëKê�â�âðï=3

�� Ý � Þyù �ú ûõ Ë t � Ókj Ý � ü � Ë Þ�l �ú ûõ Ë t � Ó j Ý � ü � Ë"ÞË0Ë ö Ý�ö ß � ß � Þ



ø ö
� �b�ræ���3jäFåqæHâ£å � �ræ °�å=,bá9·jê�æSïnmaê�áb·&,bòbò��§æ�°�å=,báb·bê�æSïpo�3

Ë Ë ù �rq� Ó j Ý � ü � Ë Þ�� � ý Ý�ö ß � ß ¯ Þ
à$çSã�ábé(è��b�cÂLòbê�áb�§Û¤�9ábã�G¢å¡ípG��ræ�áb�râyê�á9·[ê�·jê�òsè�ã£í��$·9�§ábçSã£è1ï��§ç5è�ã�ëKê¢è��§çM3!è��9�cábåqæSëaê¢â�ã�É§ê¢è�ã£åqáåqá[è��9�kÊ3è��&G��ræ�áb�râ¥°��§ÛråqëK�rç ÷

Ë Ë ù ¼ó 5�s o�Ë ü � Ë�9Ë t ü s mqË ü � Ë�9Ë t ü �¼ s o�Ë ü � Ë�9Ë t Î � �¼ s mqË ü � Ë�bË t Î 9 ö Ý�ö ß � ß ¼�Þ
� �b�ræ���3jäFåqæHâ£å � �ræ °�å=,bá9·jê�æSïnm S ê�áb·&,bòbò��§æ�°�å=,báb·jê¢æSïpo S 3m Ë ü � Ë� Ë ùhëKêu�vu s m S ü � Ë� Ë t ö ük�xw ö Ý�ö ß � ß ó8Þ

o Ë ü � Ë�9Ë ùgëKã£áyu s o S ü � Ë�9Ë t ö �?w ý Ý�ö ß � ß�� Þ
�H�b�cí¢ê�âh,b�§ç;å�äzm Ë ê¢áb·no Ë �jê|í��cè��bã£ç;ë�ã�áj ¢ëaê¡�XäFåqæ�ë °��§Û§ê�,bçS�cè��b�cÂOòjê�áb�rÛ¤�bábã�G¢å+íZG��ræ�áb�râ�jê�çcçD,bòbò�åqæ5èYåqábâðï � �b�rá�� ���@{ � ß0Ð �§ábåqæSëaê¢â�ã�É§ê¢è�ã£åqá�å�äOè��9� ¯ ·k·b�rábç�ãðè1ï,�§ç5è�ã£ëaê¢è��§ç äFåqâ�â£å � çäFæ�å�ë¸è��9� � · æS�§ábå�æ�ëKê�â�ã£É|ê¢è�ã�åqá;3xê�çXè��b��ë�,9â£è�ãÅñ1·bã£ëK�rábç�ã£åqájê�â�G¢�§æSáb�§â`,bçS�§· ã�á�è��bã£ç�ê�ájê�âðï`ç�ã�çã�çKê�ò9æ�å`·<,bÛrè[G��ræ�áb�râ � ã£è��Ýè � åÃã�á&è��§éqæ�ê�â�ç�ã�á?è��9��ábåqæSëaê¢â�ã�É§ê¢è�ã£åqáÃè��bê¢èKä3ê¢Ûrè�å�æ�ã�Ér��Ûrâ��§ê�ábâ£ï ÷

Ó � Ç Ý � ö´ë�Þ + Ó j � Ý � Þ}| Ó j � Ý�ë�ÞIç�å�è��jê¢èpË � Ç Ý � ö´ë�Þpù Ë j � Ý � Þ~|�Ë j � Ý�ë�Þ ß �H�b�dÛ¤�båqã£Û§��å�ä°�å=,báb·jê¢æ�ã��rçcã£çcê�æS°bã£è�æ�ê�æ5ïF] � �IÛ¤�bå`åqçS�Iè�åKëaê�G¢�¨í��§æSï�â�å`åqçS�¨Û9,9è�çcè�åaëKêu�sã�ë�ã�Ér�/è��b�.á8,bëI°��ræå�ä/����-��íq�§á&è�çcã�á[è��b�0ç�ê�ë�òbâ�� ß 2jåqæH°�å�è�� � ñlè�ê�é�ê�áb· ¯ ñWè¤ê�é���íq�§á&è�ç � �(æS�Mÿ8,bã£æ�� ÷
��� ñX±�� æ��rÛ§ål ±½¼ � ñ�Ý��0�?(0 ¢Û � Þcý Ý�ö ß � ß ö�Þ



ø �
�¥ê�°bâ£�¢ö ß � ÷ ÂOÆ�Ûrã��§á9Û§ã��rçHè�å�òjê�çSç è��b�0°�å=,9áb·jê�æ5ï[ÛM,9è�ç ß� ñlè�ê�é ¯ ñlè¤ê¢éÏOæ��©ñ�i � ÝAÁ è�åqò ù � ��ñn�0�?(Rj	� � 3�gk� Â ø ùçñ ß ñXÒ Û Þ ñ ß �=ö � ñ ß ö � ñÏµåqçSè5ñ�i_� ÝWÁ è�åqò ù � ��ñn�0�?(kj	�c�83g � Â ø ù}ñ ß ñXÒ Û Þ ñ ß ø � ø ñ ß ø � �ÏOæ��©ñ�i_�ZÝAÁ è�åqò ù � ��ñn�0�?(Rj	�c�=3�g � Â ø ù�¼ ß ñXÒ Û Þ ñ ß �=ö � ñ ß ö � �ÏµåqçSè5ñ�i_� ÝWÁ è�åqò ù � ��ñn�0�?(kj	�c�83g � Â ø ùì¼ ß ñXÒ Û Þ ñ ß ø � ø ñ ß ø � �ÏOæS��ñ�i_� ÝAÁ è�å�ò ù � ��ñn�Y�x(kj	�c��3�g � Â ø ùÄñ7¼ ß ñXÒ Û Þ ñ ß ��ó=ö ñ ß ö=ñ �ÏµåqçSè5ñ�i � ÝAÁ è�å�ò ù � ��ñn�0�?(kj	� � 3�g�� Â ø ù�ñ1¼ ß ñ�Ò Û Þ ñ ß ø �=� ñ ß ø �=�ÏOæ��©ñ�i_�ZÝAÁ è�åqò ù � � ñn�0�?(Rj	�c�=3�g � Â ø ù�¼ ß ñXÒ Û Þ ñ ß ����ñ ñ ß ö�� �ÏµåqçSè5ñ�i_� ÝWÁ è�åqò ù � � ñn�0�?(kj	�c�83g � Â ø ùì¼ ß ñXÒ Û Þ ñ ß ø �	� ñ ß ø �=ñÏOæS��ñ�i_� ÝAÁ è�å�ò ù � � ñn�Y�x(kj	�c��3�g � Â ø ùÄñ7¼ ß ñXÒ Û Þ ñ ß �=ö�ñ ñ ß ö � �ÏµåqçSè5ñ�i_�ZÝAÁ è�å�ò ù � � ñn�0�?(kj	�c�=3�g � Â ø ù�ñ1¼ ß ñ�Ò Û Þ ñ ß ø ��ñ ñ ß ø � �ÏOæ��©ñ�i � ÝAÁ è�åqò ù ¯ ñ=ñn�0�?(Rj	� � 3�gk� Â ø ù�¼ ß ñXÒ Û Þ ñ ß � � � ñ ß ö=ñ ¯ÏµåqçSè5ñ�i_� ÝWÁ è�åqò ù ¯ ñ=ñn�0�?(kj	�c�83g � Â ø ùì¼ ß ñXÒ Û Þ ñ ß ø �=� ñ ß ø � �ÏOæS��ñ�i_� ÝAÁ è�å�ò ù ¯ ñ=ñn�Y�x(kj	�c��3�g � Â ø ùÄñ7¼ ß ñXÒ Û Þ ñ ß � � ó ñ ß � ö ¯ÏµåqçSè5ñ�i_�ZÝAÁ è�å�ò ù ¯ ñ=ñn�0�?(kj	�c�=3�g � Â ø ù�ñ1¼ ß ñ�Ò Û Þ ñ ß ø ��ö ñ ß ø � ø

2jåqæpm oqo 3 � ��ëKê�G���·bã����ræ��§á&è�ÛM,sè�ç�äFåqæXè��b��è � å#ç�ê¢ëKòbâ£�§ç ß �H�b� ¯ ñWè¤ê�é�ç�ê¢ëKòbâ£���jê�ç�êâ�å`åqçS�§æHÛM,sè¦3eê�ç�ã£è-·bås�rç�ábå�è �jê|íq�Yè��9�(ç�ê�ë��(çSÛM,bâ£ò9è�ã£ábé�ê�ç-è��9� � ñlè¤ê¢é�ç�ê�ë�òbâ�� ÷

� ñX±Ym oqo ± �=� � Ý��0�?(0 ¢Û � Þ;äFåqæ � ñlè�ê�é<3� ñX±Ym oqo ± � ¯ � Ý��0�?(0 ¢Û � Þ;äFåqæ ¯ ñlè�ê�é ý Ý�ö ß � ß �=Þ
�H�b�X°�å=,báb·jê¢æSïdÛM,9è�ç0ê�æ��¨ábå�è$íq�§æ5ï,��ÆKÛrã��rá!èYê�çYêp�jæSçSèYÛ9,9è¦3�°<,9è/äFå�æ è��båqç��I�ríq�rá&è�çYè��jêuèòjê�çSç/è��b��i��æ��9ÿ8,bã�æS�§ë��§á&è¦3�è��b�.��ÆKÛrã��rábÛrïkã£çc�bã£éq�;3��ríq�rá�ê¢Û§æ�å�ç�çdg � Â ø ê�áb·#Á è�åqò ß �¥ê�°bâ£�ö ß � çD,bë�ëaê¢æ�ã�Ér�§ç-è��b�0°�å=,9áb·jê�æ5ï[ÛM,9è ��ÆKÛrã��rábÛ§ã£�§çHäFåqæHç�ã£éqájê�â��ríq�rá&è�ç ß



ø �ß sY� � ~ {6xwx | u�v�uwvyxrz<{ ��|ç�P| � ýC|_~6é
þ á�è��b�?ê�·bê�ò9è�ãðíq�?ë��rè��9ås·;3¨è��b��çSëKå`å�è��9ã�ábé�òjê¢æ�ê�ë��rè��§æ,äFåqæ�è��b� ÊAè��ÌÁKJ ò�å�ã�á&è¦3��bËÝz�� Ý � Ë"Þ p S>� ú ßEþ á?å�è��b�§æ � åqæ�·9çM3;è��b� � ã�·9è��?å�ä$è��b��ç�ë�åså¢è��bã£ábékéqå`�§ç�ê�çXè��9�dã£á&íq�§æSç��dçDÿ8,jê�æS�æ�å`å�èHå¢ä¥è��b�0òbã�â£å�è-·b�rábç�ãðè1ï[�§ç5è�ã£ëaê¢è�� ß �H�9ã�ç�ã�ë�òbæ�å+í��§ç-è��9�(·9�§ábçSã£è1ï[�rçSè�ã£ëaêuè��§ç93b°<,9è�Û§ê�ádâ��|ê¢·è�å�ç5è�æ�ê¢ábéq�Yæ��rçD,bâðè�ç ßPþ äµè��9�(çS�jê�ò��0å�ä�è��b�0òbã£â�å�è@·b�§ábçSã£è1ï[�rçSè�ã�ëKê¢è��/Û¤�bê�ábéq�rç ä3ê�ç5è��ræ-è��jê�á�� � 3è�������rábç�ãðè1ï��§çSè�ã�ëKê¢è��rç����rÛ§åqë���á9åqábâ�å`Û|ê¢â ß�� åqã£á!è�çaåqá?è�����è¤ê¢ã�â-å�äcè�����bã�ç5è�æSã$�<,9è�ã�åqá?Û§ê�áÛ§å�á!è�æ�ã��<,9è��$òbæ�å	�jê	�bã£â�ã£è1ï � �rã�é��&è@çD,bÛG�Uè"�jê¢è@ê���§á9ç�ã£è1ï��rçSè�ã£ëaêuè��$ê¢è@ò�åqã£á!è � ã£ç;ã£á�£�,�rábÛ��x�n�!ïè � å�è1ï`ò@�§ç å�ä1�rá&è�æ�ã��§çHñ��KJ�ò�åqã£á!è�çHã�á[è����(á��§ã�é	�E��åqæ��båsåE�[å�ä � ÝFè"��§ç��(ê�æ"�Yè����(ò�åqã£á!è�ç-è��jêuè� � � ê�á&èHè�å��§åqá&è�æSã$�<,sè���ÞÅ3jê�ç � �§â£âyê�çW�ÌJ�ò�åqã�á&è�ç;åqábâðïKí	�§æSïaä3ê�æ@äFæ�å�ë � Ý � �9ã$�G��ç"�bå�,bâ$�[ábå¢è�§å�á!è�æ�ã��<,9è��cê¢èHê¢â�âqÞ ß¡  å.òjê¢æSè�ã�ê�â�âðï�Ýiè��bå=,9é��Uábå�è��§á&è�ã£æ"�râ£ï�Þ=æ��§ë����9ï�è��9ã�ç@ò9æ�å��bâ��§ë&3 � �a�G�9åsåqç��è�å�äFåqâ£â�å � ê�æ"�x�§åqë�ëk�rá��x��òbæSå¢�x���<,bæ��¨ã£á�å�á�¨å¢äxè����IåqæSã�éqã£ájê�âyê �jê�ò9è�ã£í��R ¢¡d£»òjê�ò@�§æSç^¤¦¥%§©¨ê�á�\ª��râ�ã�ò�«Iè���0òbã£â�å�èK��§ábçSã£è1ïp�rçSè�ã£ëaêuè�� ÷

�� Ý ��¬ Þ[l ëKê©;Ý.�� Ý ��¬ Þ©öHñ�ý � |C�� Ý�ñ=ÞDÞ�ö Ý�ö ß ø ß � Þ
� ��ræ"� �� Ý�ñ=Þ;ã�ç-è"��Yëaê®9ã£ë�,bë×òbã�â£å�èK���§ábçSã£è1ïn�rçSè�ã£ëaêuè��/å��sè¤ê�ã£á���[äFæ�å�ëÈê�â£â�è"��¯�KJ��rá&è�æ�ã��§ç ß  �bã£ç��bê�ç[è���y�x������è�å¢ä¨äFåqæ��§ã£ábé ê?ëKê©sã�ëO,bë í¢ê�âh,�kå�ä���è�å��@� � � ñÃè�ã£ëk�rçUè����í¢ê�â�,�å�ä è����çSëaê�â£â$�rçSèp�äÝ � �bã$�G�Ýå¢�x�M,bæSç�ã�á�è����ò@�|ê�G�å¢ä$è"��p�bã�ç5è�æ�ã��<,9è�ã�åqá�Þ ß�  ���è¤ê�ã£â�ç.å¢äcå=,9æ�bã£çSè�æSã$�<,sè�ã�å�á�ê¢æ"�0è���rá�ábå�èrÿ8,bã£è"�Iê¢ç$çSëKå`å�è���ê�á� � �¯�jê|í���,9á9äFåqæSèD,bájê¢è"�§âðï�ê	���x�kê�ábå¢è���ræê�æ��bã£è�æ�ê�æ5ïXòjê�æ�ê�ëk��è��ræ=è�åIå=,bæ=ë��rè��9å¢�;3°�<,sè-ã£è=ëKê�G	�rç@å=,9æ;ëKê	�G�bã£á�§æ5ï�ëKåqæ��$æSå��<,bç5è-ê¢á�aè������rábç�ãðè1ïp�§çSè�ã�ëKê¢è��rçHâ$�rç�ç�ábåqábâ£å¢�§ê�â ß

ß s�±¡² ³r{�´ ý v ~pá |µýCé { z�C ãÌé z<{ å v«z |.é
21µ�¶=,·"�x¸�ö�¹º¥v»	¼� ö¢¹º½�¸��¾ � §©�¿���¼¸�µ�À�Áh��¸�À�µ$Âk» À"��¸^¾��¢ÀG»	µ�¼���ÄÃ�·�¾�ÂÅ�?��^�ÌJ � µ�À���� À"¾�Æ ù� ��ñµ�d�x(Rj	� � » ¼��À"��Ç¼¾�Â�µ$¼�»	È©É »	È�,�x¸z¾	Ã�g � £ ø ¹ � È$È�À"��Ç»	�@¾®É	�U�?�M�x�xÀ"¸M3�µ�¼��Èh,�µ$¼�¶W»	��»	Æ�À"µ�É	�



ø=ø

)2 (GeV/creco
tm

120 140 160 180 200 220 240

)2
 (

G
eV

/c
jjÊ

w

50

60

70

80

90

100

110

0.0002
Ë0.0004
Ë0.0006
Ë0.0008
Ë0.001
Ë0.0012
Ë)2 = 170 GeV/ctop

Ì1-tag 2d Signal probability (M )2 = 170 GeV/ctop
Ì1-tag 2d Signal probability (M

21µ�¶�Í·"�¢ö¢¹Î¥ ÷   � ¾ Ï��µ$Â���¼¸�µ$¾�¼»	È � ¡w2¿Í¸"�x��Ã�¾�· � ÏYÀG»	¶��?É���¼%À"¸a» ÀS� À"¾�Æ ù � ��ñn�d�x(Rj	�c��» ¼�g � £ÇÐ ù ñ�ý ñ Ñ � ¹��x¼¸"µ�À�Áp��¸�À"µ$Âk» À��x¸M3�xÈ$µ�ÆÆ��x��G	��·�¼��È�¸}»	¼����¾�Í�¼��»	·�Án��¾�¼��µ�À"µ$¾�¼¸93�»	·��c»	ÆÆÈ�µ$���M¹



� ñ�ñ

)2 (GeV/creco
tm

120 140 160 180 200 220 240

)2
 (

G
eV

/c
jjÊ

w

50

60

70

80

90

100

110

120

0.1
Ë0.2
Ë0.3
Ë0.4
Ë0.5
Ë0.6
Ë0.7
Ë0.8
Ë0.9
Ë -310×

)2 = 170 GeV/ctop
Ì2-tag 2d Signal probability (M )2 = 170 GeV/ctop
Ì2-tag 2d Signal probability (M

21µ�¶�Í·"�¢ö¢¹º½ ÷   � ¾ Ï��µ$Â���¼¸�µ$¾�¼»	È � ¡w2¿Í¸"�x��Ã�¾�·}§®ÏYÀG»	¶��?É���¼%À"¸a» ÀS� À"¾�Æ ù � ��ñn�d�x(Rj	� � » ¼�g�� £ÇÐ ù ñ�ý ñ Ñ � ¹



�ÄÒÔÓÖÕh× ã-Ø ���Ó�� à.ÙÚØ:Û�ÜÚÝâá ³
� ¼%Á�Â��#»	¸�Í·"�xÂk�x¼°Àk¾	ÃSÀ����À�¾�Æ ÿ°Í�»	·"Þ�Âk»	¸"¸�¼�x���¸�À�¾ßÂk¾E���È~À"���¼�¾�¼¢Ï�¼���¶�È�µ$¶�µ��È$�k��»	�GÞ�Ï¶�·�¾�Í¼�^�?É��x¼°À"¸fÀ���»©ÀfÂ�µ$Â�µ$�fÀ�����¸"µ�¶�¼�» À"Í·"�Ç¾	Ã�� ��z�?É���¼%À"¸�¹[àW�Mÿ°Íµ$·�µ$¼¶}À���UÆ·"�x¸"�x¼���~¾	Ã@»©À1È��#»	¸�À¾�¼�c�¢ÏYÀG»	¶�µ�¼)À���c�xÉ	��¼%Àa¸�µ$¶�¼�µh����»	¼%À�È�Ák·"�x�Í�x��¸�á@�Í�À}�¾E��¸W¼¾ ÀW��È$µ�Âkµ�¼�» À"�	á°À���c��»	�GÞ°¶�·�¾�Í¼�M¹þ ¼nÀ��µ�¸W»	¼�»	È�ÁE¸"µ$¸xá¢À"��Â�ÆÈQ» À"��¸�Ã�¾	·K�#»	�G��¾	ÃzÀ�����µ�¼�µ�É¢µ��Í�»	È@��»	�GÞ°¶�·�¾�Í¼��¸S» ·"�d��¾	Â^�µ$¼���� � µ�À"�À����k» ÆÆ·"¾	Æ·"µ$» À��^·���È$» À�µ�É�� � ��µ�¶��%À�¸dÀ�¾pÂk»	Þ	��¸�µ$¼¶�È���À��xÂkÆ�ÈQ» À"��¸aÃ�¾�·a�@¾	À"�Ä� ·"���x¾â » ¼�hãåä!ä©¹£�¸�À"µ$Âk» À��x¸SÃ�¾�·WÀ�����?¢Æ��x�xÀ"���y¼°ÍÂ^�@��·O¾ Ã[��»	�GÞ°¶�·"¾	Í¼�v�xÉ	��¼%À�¸dµ�¼�À"���À � ¾)¸"Í��¸�»	Â�ÆÈ$�x¸d»	·��Í¸����v»	¸ �c»	Í¸"¸�µQ»	¼���¾	¼¸�À"·�»	µ�¼°À"¸Oµ�¼�À"��¯È�µ$Þ ��È$µ��¾E¾¢�7á¢µ$Â�Æ·"¾3ÉEµ$¼�¶�¾	¼�À����¯¸�ÀG» À"µ$¸�À"µ$��»	ÈeÆ�¾ � ��·}¾	ÃÀ�����Â��xÀ"�¾E�7¹   �����»	�GÞ°¶�·�¾�Í¼�h��¸�À�µ$Âk» À"µ$¾�¼�µ�¸d��»	¸����ß¾�¼hæ�¡dç@{º¸¯���?À��¾E� þDþ ��»	�GÞ°¶�·"¾	Í¼���¸�À�µ�Âå» À"µ$¾�¼åÂå»	�G��µ$¼�x·�Á�¹

�~è�± é êeëìCêWíïîîEê/ð�êz�ðSñ�êeò
æ�¾�¼¸�À�·"»	µ$¼µ�¼¶�¾�·åÂk��»	¸"Í·�µ$¼¶¿�»	�GÞ°¶�·"¾�Í�¼�¸pÍ¸"µ�¼¶¿��» À�»�µ$¸åÀ�ÁEÆµ��#»	È�È�Á�Æ·"�?Ã���·�·"���:À"¾¿Í¸"µ�¼¶��¾�¼%À"�dæK»	·�È$¾dÀ�¾¯Âk¾E���ÈÀ"��}��»	�GÞ°¶�·"¾	Í¼�7¹ÇóS¼¢Ã�¾�·�À"Í¼�» À"��È�Á	á°��» ÀG»®Ï���»	¸�����À����G��¼µ�ÿ°Í�x¸K»	·��S¼¾ À��¼%À"µ$·"�xÈ�ÁßÆ@¾�¸"¸�µ$�È���Ã�¾�·�»	È$È�À"��)��»	�GÞ°¶�·�¾�Í¼��¸^À�¾vôe��Æ¢À�¾�¼ � � �?À�¸�� ����xÉ	��¼%À�¸x¹ß���xÀ"�¾E� þDþ µ$¸�»�%ÁE�·"µ���¾ ÃW��» ÀG»v» ¼����¾�¼%À���æK»	·�È$¾�Â��#» ¸"Í·���Â���¼%À�¸�Ïc�» ÀG»v»	·��)Í¸���� � ���¼�?É��x·kÆ@¾�¸"¸�µ$�È��	á»	¼�)��¾�¼%À��aæK»	·"È�¾ Ï��»	¸"�x�kÀ��x�G�¼µhÿEÍ���¸~»	·��a»	Æ�ÆÈ$µ�����À�¾¢��È$È�µ$¼å»	¼%Á�·"�xÂå»	µ�¼µ$¼�¶�¶�»	Æ¸�µ�¼kÞ°¼¾ � ÈõÏ����¶��	¹ þ ¼rÆ»	·�À"µ$��Í�ÈQ»	·xáÇÀ"���¾3É	��·�» È$ÈW·�» À"��¾ Ãa�xÉ	��¼%À�¸ � µ�À���·"��»	È~ö ��¾	¸"¾�¼¸å»	¼�\»	��µ�À�µ$¾	¼�»	Èä �xÀ"¸ZÝ!ö � ä �xÀ�¸´Þ?á � �µ$�G�h�¾�Â�µ$¼�» À"�^À������»	�GÞ°¶�·�¾�Í¼�h¸�»	Â�ÆÈ��	á/µ$¸dÃ�¾�Í¼�ßµ$¼yÀ����k��»©ÀG»�¹)Ð¢Í�G�»p��» ÀG»®Ï���»	¸����ßÂk��»	¸"Í�·"��Â���¼%À¯µ$¸cµ$Â�Æ@¾�·�À�»	¼%À#áz»	¸cÂk»	¼%Áy�µ$¶�����·�Ï�¾�·"����·d�µ$»	¶�·�» Âk¸d�x¾�¼%À�·"µ��Í�À"�À�¾vÀ"�µ$¸���»	�GÞ°¶�·�¾�Í¼�MáK»	¼��À�������¾	¼°À"��æK»	·"È�¾ßµ�¸�¼¾	À��?¢Æ@���?À�����À�¾ß»	���xÍ·�»©À���È�Á¿·"�xÆ·"¾E�Í�x�� ñ �



� ñ�§À�����·"» À��^Ã�¾	·a¸"Í�G�h�xÉ	��¼%À�¸x¹)÷a¼vÀ����¾	À"���·d�»	¼�7áeÀ�����Ã�·"»	�xÀ"µ$¾�¼�¸a¾	ÃÇÀ���x¸"���xÉ	��¼%À�¸ � µ�À��y¾�¼��¾�·OÀ � ¾p�G��»	·�Â ÿ°Í�»	·�ÞE¸pÝ!ö���»	¼�vöÖ� ��¯�xÉ	��¼%À�¸´Þc¾	·OÀ � ¾p�@¾	À"À"¾�Â ÿ°Í�»	·"Þ°¸pÝ�öÖo �o��xÉ��x¼%À�¸HÞc»	·��ÀG» Þ	��¼�Ã�·�¾�Âø��¾�¼%À"��æK»	·"È�¾¹ �   ���»	¸�¸"ÍÂ�Æ�À"µ$¾�¼�µ$¸WÀ���» ÀOÂå» ¼°Á�¾	Ã1À���¯Í¼���x·�À�»	µ$¼%À�µ���¸S¾�¼-À����·�»©À���¾	ÃÇö � ä �?À�¸c�xÉ	��¼%À�¸�»	·"���x¾�ÂkÂ�¾�¼�À"¾�» È$È1À�ÁEÆ@��¸�¾	ÃUö � ä �?À�¸c�xÉ	��¼%À�¸xáf»	¼�ß�#» ¼���xÈ � ����¼�#» È$��Í�ÈQ» À"µ$¼¶d·"» À�µ�¾�¸�¹   �°Í¸�á¢¾®É	��·"»	È$È�¼¾	·"Âk»	È$µ�ù#» À"µ$¾�¼¸/¾	Ã�ö � ä �?À�¸[�xÉ	��¼%À�¸���¾�Â��KÃ�·"¾�ÂúÀ���W��» À�»» Ã!À"��·a¸�Í��À�·"»	�xÀ"µ$¼¶p¾	��»	¼v��¸�À�µ�Âå» À"��Ã�¾�·OÀ"��^Ã�·�» �xÀ�µ�¾�¼�¾	Ã[ö �xÉ	��¼%À�¸cÀ���»©Àd�¾p¼¾	Àd�x¾�¼%ÀG»	µ�¼y»·"��»	È¢ö �@¾�¸"¾	¼^�Í�À��x¾�Â���Ã�·"¾�Âúûcæ�¡:Æ·"¾E���x¸"¸���¸µÝ<¼�¾�¼¢Ï�ö Þ�á�»	¼���¸"��Æ»	·�» À"µ$¼¶O¾�Í�À�» ¼���¸�À"µ$Âk» À��Ã�¾�·d¾	À"���·cÀ�ÁEÆ��x¸¯¾ ÃK��»	�GÞ°¶�·�¾�Í¼��¸ZÝ!ö:öÚü©öÚýeü�ýeý1áM����c» ¼�h¸�µ$¼¶	È$�?ÏYÀ�¾�ÆvÆ�·"¾E�Í�xÀ"µ$¾�¼�Þ?¹ �   ��·�»©À���Ã�¾�·SÀG»	¶�¶	µ$¼¶�À���x¸"���xÉ	��¼%À�¸�µ$¸}À���x¼y��¸�À"µ$Âk» À��x�-Ã�·"¾	Âþ»)�x¾�Â^�µ�¼�» À�µ�¾�¼-¾ ÃU��¾�¼%À���æK»	·�È$¾ Ï»	¸ � ��È$Èz» ¸~��» ÀG»®Ï���»	¸�����Âk��»	¸"Í�·"��Â���¼%À"¸�¹  ����?¢Æ��x�xÀ"���-¼°ÍÂ����x·}¾ Ã¡ö Æ·"�?ÀG»	¶��xÉ	��¼%À�¸S�#»	¼p�@� � ·�µ�À�À���¼�»	¸ ÷
Ë-ÿÆ�·"� ùäË�� � â �Æ·"� |NÝ �µü�� ¼¾�¼¢ÏYö Þ ü Ë â��âÆ·"� ü Ë �µ$�@¾�¸"¾	¼Æ·"� ü Ë ¸"µ�¼¶�È��?Ï�À"¾�ÆÆ·�� ý Ý��¢¹ � ¹ � Þ

  ���¼EÍ�Â^���x·W¾	Ã¡ö � ä �?À�¸W�xÉ	��¼%À�¸ � µ�À��p���»#ÉEÁ £�»3É	¾�·}µ$¼)À�����¸"»	Â�ÆÈ$�dµ�¸KÀ���x¼�¶�µ�É��x¼��%Á
Ë ÿ0 ç ùäË ÿÆ·"� | � 0 ç |�� 0 ç	� Ý��¢¹ � ¹ §=Þ

� ��x·"� � 0 ç µ$¸�À����}Ã�·"»	�xÀ"µ$¾�¼�¾	Ã7ö � ä �?À�¸Ç�xÉ��x¼%À�¸ � µ�À�����#»#É°Á'£�»#É�¾�·�ÿEÍ»	·"Þ°¸�á�»	¼�
� 0 ç µ$¸[À���������xµ$��¼��xÁnÃ�¾�·~¸�Í�G��»	¼��xÉ	��¼%À}À�¾�Æ�»	¸�¸S�?É���¼%ÀS¸"�xÈ$���?À�µ�¾�¼7¹
¤¦¥��¨É¨�Ç J ²�³HÁ��Âwª>Âw°Å±4¨"¬8ÂþFh·6Á�³´¨"²�ª>±8»�ª3Fµ²�±4¨¶°H·"°Å»¶¨H¼ì¨"º�°åJ8·"ª�¨¶ª>±EÁ�±8® Á�±4¨"² H�J8·"ª�¨¶ª>± º8Ác¸�°�±�ª>±�H±�°HÃ>�²�Ã>²¹¯N¹°P³$º8Á¦·6Â JNÁ¦·"¨¶ª>±O®8²�»"¨¶·6²¹¯N¬�¨"²�ª>±dF�¬N±8³´¨"²¹ª>±8»H¼�Â¢Á#b=²�±�Ã�� ³�Áµ·6°ÅÁ� ¯ Á�³�b�Ã�·"ª>¬8±8®R¨"º8Á¦¨�Âr¬N»¶¨¯<°¨"Á#b�°Å±�²�±4¨¶ª�³´ª>±8»"²�®�°H·$Á¦¨"²¹ª>±�¥~Zyº�° ¯<ª�¨¶¨¶ª>ÂúJ Á¦·"¨¶ª>± ®8²�»¶¨¶·$²¹¯N¬�¨"²¹ª>±^FA¬8±8³´¨"²�ª>±p²�»�Á��Â¢ª>»¶¨��H°H·6ª�¼F»¶ªO¨"º8Á¦¨°H¸�°Å±4¨"»�©P²¹¨"ºOÁµ·"°ÅÁ��� Á�±N®OÁr¯<ª�¨¶¨¶ª>Â��4¬8Á¦·�bkÁ¦·"°ìª>±8¹ÇdF�ª>¬8±8®R©Pº�°Å±kÁ Ã>�¬8ª>±R»�J �²¹¨"»_²�± ¨¶ªCÁ	����[JNÁ�²¹·Å¼Á�±8®'±8ª�¨yÁ�»����ì¯�¥¿�¥EZPº�°Å»¶°r»6Á�ÂdJN¹°Å»�³´ª>± ¨"Á�²�±[°H¸�°Å±4¨"»ì©P²¹¨"ºnÁk·"°ÅÁ���+¼�¯N¬�¨P±8°H°Å®n¨¶ªO¯<°µ»"¬�¨¶·6Á�³´¨¶°Å®[ª��&»"²�±8³´°µ¨"º�°HÇ²�±8³H�¬8®�°ìª�¨"º�°H·�®8²�Á¦Ã�·6Á�Â¢»�¨"º8Á¦¨y©«ª>¬8�®n±�ª�¨yÁ�³H³H¬�·6Á¦¨¶°Å¹Ç�¯<°`Á�³H³´ª>¬8±4¨¶°Å®�F�ª�·P²�±�¨"º8°`·6Á¦¨"²¹ª�¥



� ñ	¥�Kè�� ×
 �´Ç´�ñ"!a´ ê$#&%zñ�ê'!(%7C
) ¼%Á��x¸�À�µ�Âå»©À��)¾	ÃSÀ���p¼°ÍÂ^�@��·�¾	Ã}ÀG» ¶�¶�������» �GÞE¶	·"¾�Í¼��\�xÉ	��¼%À�¸k·"�9ÿEÍ�µ$·"�x¸�»ßÂ��#»	¸�Í·"�xÂk�x¼%À¾	Ã[À����^ÀG»	¶�¶	µ$¼¶)�*����µ$�x¼�xÁ-µ$¼�À"�����» À�»�¹   ������¾�¼%À���æK»	·�È$¾nµ�¸a¼¾	Àd¼������x¸"¸"»	·"µ�È�Á-À"·"Í¸�À��x�yÀ"¾Ã�ÍÈ�È�Án·���Æ·�¾¢�Í����¯À"·�»	�GÞ°µ�¼¶å�*�k�xµ$�x¼��µ���¸a» ¼�-·���¸"¾	È$Í�À"µ$¾�¼¸}µ$¼pÀ����¯ÀG» µ$È$¸~¾ Ã��µ$¸�À�·�µ$�Í�À"µ$¾�¼�¸�á�¸"¾å»��» À�»©Ï��»	¸"�x�hÂ��#»	¸�Í·"�xÂk�x¼%À�¾	ÃÇÀ����k�*�k�xµ$�x¼�xÁyÀ�¾nÀ�»	¶����#»#É°Á	£�»3É	¾�· ä �xÀ"¸¯µ�¸�Æ�·"�xÃ��x·"·����7¹   ���µ��M�x·"��¼��������?À � �x��¼rÀ������» ÀG»ß»	¼�r��¾�¼%À��-æK»	·"È�¾ Ï��»	¸"�x��À�»	¶�¶�µ�¼¶y������µ���¼�xµ$��¸�µ$¸���x¼¾	À"����%Á�À������EÏ�ÀG» ¶-ÐE�#»	È���ç@» �xÀ�¾	·nÝYÐ�ç�Þ�á � �µ��G�hµ�¸aÀ����ÀG» ¶�¶�µ$¼�¶n������µ���¼�?Áyµ$¼vÀ������»©ÀG»n¾3É���·cÀ����ÀG» ¶�¶�µ$¼�¶k�*�k�xµ$�x¼�xÁ�µ$¼pÀ���^��æO¹   ���Ð�ç�µ$¸}Âk��»	¸"Í·�����µ�¼�À � ¾)µ$¼����Æ@��¼����¼%Àa¸"»	ÂkÆ�È$��¸x¹   ����·�¸�À)¸"»	Â�ÆÈ$����¾�¼�¸"µ$¸�À�¸k¾	Ãd�µ ä �xÀk�xÉ��x¼%À�¸nµ$¼ � �µ$�G�\¾�¼�-¾ ÃaÀ��� ä �xÀ"¸å��¾	¼°À�»	µ$¼�¸å»	¼\��È$�x�xÀ"·"¾�¼7á¾	Ã!À"��¼p¸"µ�¶�¼�»	È�µ$¼¶�À"��c¸"�xÂkµõÏ�È$�xÆ�À�¾	¼µ$�S�����»3Áp¾ Ãf»���#»#É°Á £�»#É�¾	·}�»	�·"¾	¼7¹   ���¸�»	Â�ÆÈ$�Oµ$¸~¸"Æ�È$µ�Àµ$¼¿À � ¾h����Æ@��¼�µ�¼¶ß¾�¼ � ��xÀ"���·�À���p�xÈ$���?À�·�¾�¼��»	¸�»yÆ»	·�À"¼��·���¾	¼¸"µ�¸�À��x¼%À � µ�À���»vÆ�¾	À"¾�¼��¾	¼°É	��·�¸"µ$¾	¼åÀ�¾�»	¼å� 4 � p Æ»	µ$·�+E�?É��x¼°À"¸~µ$¼ � �µ$�G�kÀ���}��È����xÀ"·"¾�¼å��»	¸U»¯��¾	¼°É	��·�¸"µ$¾	¼)Æ�»	·�À�¼�x·K»	·���¾�Â�µ$¼» À��x�-�%Á�È$µ$¶	�°Àµ£�»#É�¾	·�á7» ¼���xÉ	��¼%À�¸dµ�¼ � �µ��G��À���¯��È����xÀ"·"¾�¼-�¾¢�x¸O¼¾ Àa��»#É��^»åÆ�»	·�À�¼�x·»	·��¯�¾	Âkµ�¼�» À��x���%Á����»3É°Á�£�»#É�¾	·SÃ�·"¾	Â ¶�È$Í¾	¼�¸�ÆÈ$µ�À"À�µ�¼¶¹   �����µ�����·"�x¼���¯���?À � �x��¼�À"���À � ¾·"�x¸"ÍÈ�À�¸�µ$¼Ä»�Â��#»	¸�Í·"�xÂk�x¼°À¯¾	ÃKÀ"���ÀG»	¶�¶	µ$¼¶p�����xµ$��¼��xÁ�áf»	¼�ÄÀ"�EÍ�¸�¾	ÃUÀ���)Ð�ç�¹   ��å¸����x¾�¼�Â��#»	¸�Í·"�xÂk�x¼°À�¾	ÃÇÀ����åÐ¢ç��x¾�Â���¸dÃ�·"¾�Â �µ ä �?Àc�xÉ	��¼%À�¸�µ$¼ � �µ��G�h¾�¼���¾ ÃUÀ"�� ä �xÀ�¸c�x¾�¼%ÀG»	µ�¼¸c»Â^Í¾	¼7¹   ��^�µ�¸�À�·�µ$�Í¢À�µ$¾	¼¸W¾	ÃfÀ�����Â^Í¾	¼-,/.:·���ÈQ»©À�µ�É	�dÀ�¾åÀ"�� ä �?Àa»©¢µ�¸a»	·��R�À}À�¾åÀ"��Â�ÆÈQ»©À���¸��x·"µ�É	���vÃ�·"¾	Â ���»#ÉEÁÌ£�»#É�¾�·c»	¼��ßÈ�µ$¶��%Àµ£�»#É�¾�·��-æ	+7À���^Â�Í¾�¼¸aÃ�·�¾�Â ���#»#É°ÁK£�»#É�¾�·d�����#»#ÁE¸»	·��)¸"µ�¶�¼µh��#»	¼%À�È�Áy��»	·����·^µ�¼hÀ"�µ$¸�É »	·�µQ»	��È$�	¹   ��)Ã�·"»	�xÀ"µ$¾�¼h¾	Ã~À���å�xÉ��x¼%À�¸���¾�¼%À�»	µ$¼µ�¼¶-·��#»	È���»3É°Á £�»#É	¾�·�á�»	¸W��x·"µ�É�����Ã�·"¾�Â À���w�À"¸�á�¶�µ�É��x¸S» ¼��x¸�À�µ�Âå»©À��OÃ�¾�·KÀ"��¯Ð�ç�¹  ��SÀ � ¾^Â��xÀ"�¾¢��¸U» ·"�}��¾�Â^��µ$¼�x��À"¾�Â��#»	¸�Í·"�OÐ�ç ù ñ�ý ø �10 ñ�ý ñ � Ý�¸�ÀG»©À¦ý Þ 0 ñ�ý ñ � Ý�¸�ÁE¸�ÀMý�Þxá¶�µ�É¢µ�¼¶�»å»#É��x·�»	¶	��Æ@��·�Ï ä �xÀ}�@¾	À"À"¾�Â ÀG» ¶å�����xµ$��¼��xÁ�¾	Ãf½=ñ 0 §�A » ¼��»��G��»	·"Â À�»	¶å�*����µ$�x¼�xÁ¾	Ãz� 0 � A µ�¼�� ��[�?É���¼%À"¸�¹   ��O�G��» ·"Â*Ð�çhµ�¸[¼¾	ÀUÂk��»	¸"Í·����7á¢�Í�ÀUµ$¸[ÀG»	Þ ��¼n» ¸UÀ����S¸"»	Âk�}É »	È$Í�»	¸~À�����Ð¢ç¿Ã�¾	·~�¢Ï ä �?À�¸�á � µ�À��nÀ�����Í�¼���x·�ÀG» µ$¼%À�ÁnÀ�·�µ$ÆÈ����)À�¾��@�c��¾�¼¸���·�É	»©À�µ�É	�	¹



� ñ ½�Kè32 é ñ é ë� �´ �4 1ë�ê é
  ���¼°ÍÂ^�@��·c¾	ÃK�»	�GÞ°¶�·"¾�Í�¼�Ä�?É���¼%À"¸�Æ�»	¸�¸"µ�¼¶��?É��x¼°À�¸"�xÈ$���?À�µ�¾�¼h�xÍ�À�¸¯»	È�¸"¾p���Æ@��¼��¸�¾�¼yÀ����·�»©À��vÀ�¾�Â�µ$¸�À�»	¶¿È$µ�¶��%À�Ï ÿEÍ»	·"Þ ä �xÀ"¸�¹   ���¸��hÃ<»	Þ �vÀG»	¶�¸p�x¾�Âk��Ã�·�¾�Â »¿É »	·"µ��xÀ�Á\¾	Ã�¸�¾�Í·�����¸ ÷µ$¼%À"��·�» �xÀ�µ�¾�¼¸ � µ�À"�-Âk» À��x·"µ$»	È7µ$¼pÀ����¯��?À��x�xÀ�¾	·�á@Âkµ�¸"Â��#»	¸�Í·"�x��À"·�»	�GÞ°¸�á@¾�·WÀ����·"��»	Èz�����»#Á¢¸S¾	ÃÈ$¾	¼¶ Ï�È�µ�É	���¿È$µ�¶��%À�Ïi£�»#É�¾�·�Æ�» ·�À�µ���È���¸�¸"Í�G�\»	¸p 65p»	¼��87S¹   ���·�» À"�nÃ�¾�·�Âkµ�¸�ÀG» ¶�¶�µ$¼�¶ ä �xÀ�¸�µ�¸��¼��#»	Æ¸�ÍÈQ»©À�����µ$¼�»�Â�µ$¸�ÀG»	¶�Âk» À�·�µ��á � �µ��G�-¶�µ�É��x¸WÀ"���Æ·"¾��»	�È�ÁåÀ�¾�µ$Â�Æ·"¾�Æ@��·�È�ÁkÀG»	¶k»�È�µ$¶��%À£�»#É�¾	· ä �xÀO¶�µ�É	��¼�À��� ä �xÀa�x¼��·�¶	Á�»	¼�:9 �<; â á@À"���¼°ÍÂ^�@��·S¾	ÃfÀ"·�»	�GÞ°¸aµ�¼�À���� ä �?À#á�À"���¼°ÍÂ����x·¾	Ã[Æ·�µ$Âk»	·�ÁpÉ	��·�À"µ$�x��¸aÃ�¾�Í¼��vµ$¼-À"��^�xÉ	��¼%À#á7À"����xÉ	��¼%À|{ ¸cÆ·"µ�Âå» ·�ÁnÉ��x·�À"�?yÆ@¾�¸"µ�À�µ�¾�¼7á�»	¼��À����¸"Í�Â ¾	ÃUÀ"���À�·�» ¼¸�É	��·"¸��å�x¼��·�¶	Áyµ$¼vÀ������?É��x¼°À�¹   ���Âå»©À�·"µõ�µ�¸c���·�µ�É��x�ßÃ�·�¾�ÂþÀ"��k¼°ÍÂ����x·¾	Ã�¼��¶%»©À�µ�É	��À�»	¶�¸�µ$¼ß¶���¼���·"µ�� ä �xÀ�À�·"µ�¶�¶��x·�¸"»	Â�ÆÈ$�x¸�¹   ���å¼�x¶%» À�µ�É���ÀG»	¶�·�»©À��	á � �µ��G�Äµ$¸cÀ����·�»©À��n¾	ÃWÀG» ¶�¸^Ã�¾�Í¼���@���µ�¼��À�����µ�¼%À���·"»	�xÀ"µ$¾�¼ÄÆ�¾�µ�¼%À&Ý<µ�¼�À��� � ·"¾	¼¶v�µ$·����?À�µ$¾	¼¿·"��È$» À�µ�É��åÀ"¾À��» ÀdÃ�¾�·d»)���»#ÉEÁL£�»3É	¾�·d��x�#»#Á�Þ?ázµ$¸c»)¶�¾E¾E�K��·"¸�À�Ï�¾	·"��x·d��¸�À"µ$Âk» À���¾	Ã[À����Â�µ$¸�ÀG»	¶n·"» À��^��Í�À�¾�Âkµ�¸"Â��#»	¸�Í·"�x�ßÀ"·�»	�GÞ°¸x¹   �µ�¸¯·"» À���µ$¸cÀ�����¼�Â�¾¢��µh���x�ßÀ"¾�»	�x��¾�Í¼%À¯Ã�¾�·c·"�#» ÈU���»#ÉEÁ�£�»#É	¾�·ÿ°Í�»	·�ÞE¸¯µ$¼yÀ����¶��x¼��·�µ$� ä �xÀcÀ�·�µ$¶�¶��x·c¸�»	Â�ÆÈ$��»	¼��ßÀ"��åÆ@¾�¸"¸�µ$�µ�È$µ�À�Á-¾	Ã�Âkµ�¸�À�»	¶�¶�µ�¼¶p» ä �?À¯��Í�À�¾kÂå»©À���·�µQ»	ÈMµ$¼%À��x·�»	�?À�µ$¾	¼¸W¾�·S·��#»	ÈzÈ�¾�¼¶ Ï�È$µ�É	���pÈ$µ�¶��%À�£�»#É�¾�·S�����»#Á¢¸x¹   ����Â��#»	¸�Í·"�x�-Âk»	¸"¸}¾	ÃÀ�����À"·�»	�GÞ°¸�»	¸�¸"¾E��µQ»©À���� � µ�À"�vÀ����¸"�x��¾�¼���»	·�Á-É���·�À���Äµ�¼vÆ�¾	¸"µ�À"µ�É	��È�Á�ÀG»	¶	¶����ß»	¼�y¼�x¶%» À"µ�É��xÈ�ÁÀG» ¶�¶���� ä �?À�¸ � µ�À��)À"��dÂkµ�¸�À�»	¶�Âk» À�·�µ�k»	Æ�ÆÈ$µ����)µ�¸ì�ÀKÀ"¾���æÇÏ���x·"µ�É����nÀ"��Â�ÆÈQ» À"��¸�Ã�¾	·��G��»	·�Â�á�@¾	À"À"¾�Â�»	¼��È�µ$¶��%À¢£�»#É�¾�·OÿEÍ»	·"Þ°¸�¹   ��kÃ�ÍÈ�ÈU�x¾�·"·����?À�µ$¾	¼hÀ�¾�À���kÂkµ�¸�ÀG» ¶-·�»©À������Æ@��¼��¸�¾�¼ä �xÀ>=?. » ¼��É »	·"µ���¸¯Ã�·�¾�Â�¥=ñ�À"¾�¾3É���·A@�ñvA)¹   ��)�x¾�Â^�µ�¼���ÄÆ·"¾��»	�µ$È�µ�À�ÁvÀ"¾�Âkµ�¸�À�»	¶-» ¼°ÁÈ$µ�¶��%À�Ïi£�»#É�¾�· ä �?À}µ$¼�»^� ��K�xÉ	��¼%ÀSµ$¸CB=ý ñ 0 ñ�ý §	An¹

�~èED FÖ� á êeðUê'!Kë é
  ���·"�9ÿ°Íµ$·���Â���¼%À�¾	ÃU»	¼h�x¼��·�¶��xÀ"µ$���G��» ·"¶��x�7ázµ$¸"¾	ÈQ» À"���vÈ$�xÆ�À�¾	¼h» ¼�yÂkµ�¸"¸"µ�¼¶n��¼���·"¶ Ávµ$¼vÀ������?À����?À�¾�·�¸"µ�¶�¼µ����#»	¼%À"È�Á���¼�G��» ¼���x¸-À���y¼°ÍÂ^�@��·p¾	Ã��xÉ	��¼%À�¸ � µ�À���·��#»	Èaö ��¾�¸�¾�¼¸pµ$¼�À�����xÉ	��¼%ÀW¸�» ÂkÆÈ��	¹ � Í·���È�Ánûcæ�¡��xÉ	��¼%À�¸ � µ�À"�)¼¾^·��#»	È@ö�{º¸��#»	¼n¸�À�µ$È�È�Æ�»	¸"¸KÀ"��a�?É���¼%ÀW¸���È$�x�xÀ"µ$¾�¼7á



B�ñG@�¾ � �xÉ��x·�¹¿£�¼�x·"¶��?À�µ��)�G��»	·�¶�����È$�xÆ�À�¾	¼¸�Ã�·"¾	Â�ö�{ ¸��#»	¼��@�åÃ<»	Þ �����%Á�Æ�¾ À�¾�¼¿�x¾�¼%É���·�¸"µ�¾�¼¸Ý<�xÈ$�x�xÀ�·�¾�¼¸´Þ�¾�·^Â�µ$¸"µ����¼%À"µh���x�¿Æµ$¾�¼�¸�»	¼��Þ©»	¾�¼¸&Ý�Â^Í¾�¼�¸HÞ?áÇ»	¸ � ��È�È~»	¸^Ã�·�¾�Â ¸���Â�µ�Ï�È$��Æ¢À�¾�¼����»3É°Á%Ï £�»3É	¾�·������»#Á¢¸x¹ þ ¼¿¸�Í�G���?É��x¼°À"¸�áÇÀ���IH=J. ·"�9ÿEÍ�µ$·"�xÂk�x¼%À��#»	¼�»	È�¸"¾��@�)Æ�» ¸"¸"�x� � ����¼ä �xÀ"¸a»	·��¯Â�µ$¸�Âk��»	¸"Í�·"����¾�·}Æ�»	·�À"µQ»	È�È�Á�Ã<»	È$Èeµ�¼%À�¾å�x·�»	�GÞ°¸x¹a÷a¼�À"���¾ À���x·S��» ¼�7á@¼¾�¼¢ÏYö �xÉ��x¼%À�¸À�ÁEÆµ$��»	È}�¾ÄÃ<»	µ�ÈWÀ"�� H=J. ·"�9ÿ°Íµ$·���Â���¼%À#áW¸"¾hÀ��� H=?. �µ�¸�À"·"µ$��Í�À�µ�¾�¼���»	¼r�@�-Í¸����:À�¾	�ÀåÃ�¾	·À�����Ã�·"»	�xÀ"µ$¾�¼ß¾	ÃK�?É��x¼°À"¸ � µ�À"�ßÃ<» Þ	��ö ��¾	¸"¾�¼¸x¹   ��Â�ÆÈQ» À"��¸cÃ�¾�·d� ��aÃ�·"¾	ÂÅ��æOá/��¾�¼¸�À�·"»	µ$¼�x�À�¾pÀ����k���Æ@���?À��x����·�¾�¸"¸¯¸"���?À�µ�¾�¼7á¡»	·"��¸"Í���À�·"»	�xÀ"���ÄÃ�·�¾�ÂþÀ����k�µ�¸�À"·"µ$��Í�À�µ�¾�¼7¹   ���·"��Âk»	µ�¼µ$¼¶��» À�»�»	·��åÀ���x¼E�À^À�¾�À���Â�ÆÈ$» À��x¸^���·�µ�É	����Ã�·"¾	Â�ö � ä �xÀ"¸���æOáf��µ ä �xÀ��xÉ	��¼%À�¸ � µ�À"�¿È$�xÆ�À�¾�¼�¸Ý<��¾�Âkµ�¼�» À"�����%Áåo �o9Þ?áE»	¼�å»�¸"»	Â�ÆÈ$�~À�¾�Â�µ$Â�µ$��À"��-H=J.�¸�µ$¶�¼» À�Í·��W¾	Ãzûcæ�¡ �?É���¼%À"¸�¹   ��OÈ$»	¸�ÀÀ��xÂkÆ�ÈQ» À"��µ$¸C��È�È$��� � µ�À��Úª"»	¼%À�µ���È����xÀ"·"¾�¼�«n�xÉ��x¼%À�¸�á1µ$¼ � �µ$�G�h»p�µ$¶��K, . �xÈ$���?À�·�¾�¼h��»	¼�µ���» À"�Ã<»	µ�È$¸�À � ¾Ä¾	ÃdÀ����À�µ�¶��%Àå�xÈ$���?À�·�¾�¼\¶��x¾�Â��xÀ�·�µ$��¸"�xÈ$���?À�µ�¾�¼\·��Mÿ°Íµ$·���Â���¼%À�¸x¹   ����À�¸k¶�µ�É	��À����¼¾�¼EÏ�ö Ã�·�»	�?À�µ�¾�¼7á¢ç
û î û p ÿ á � µ�À��nÍ¼�����·�ÀG»	µ�¼%À�µ$�x¸�À��» ÀW»	·��aµ$¼�x·"��»	¸"�x���%Á)»�Ã<»	�xÀ"¾�·K·"�c£����?À�µ�¼¶À����µ�ÀUi_�OÆ·�¾���»	�µ�È$µ�À�Á�»	¼�k�%Áå»c¸�ÁE¸�À���Âk» À"µ$�WÀ�¾¯»	���x¾�Í¼%À�Ã�¾�·�À"��S�x¾�¼%ÀG»	Â�µ$¼» À�µ�¾�¼�¾	Ã7·��#»	È�ö��È����?À�·"¾	¼¸Wµ$¼nÀ���c¼¾	¼¢Ï�ö ¸�»	Â�ÆÈ��	¹

�Kè�L é ê�!�ëê �M ��ON6êQP( R%TSW´Ç��êVUC!aí é
� »	�GÞ°¶�·�¾�Í¼��¸ � µ�À"�^��¾�¼%À���æK»	·"È�¾ Ï���» ¸"������¸�À�µ�Âå» À"��¸z»	·��UÂ�¾�·���¸�À�·"»	µ$¶	�°À�Ã�¾�· � »	·���À"¾S��»	È$�xÍÈQ» À"�	¹ç�¾�·~�#» �G����» �GÞE¶	·"¾�Í¼��7á�À���c�?¢Æ@���?À�����¼°ÍÂ^�@��·W¾	Ãf�?É��x¼°À"¸Sµ�¸ ÷

ËXWZYÆ·�� ùÖÑ$WZY¿| �\[ ���1|��]WZY � Ý_^¢¹`@E¹aB>Þ»	¸ÇÀ���S¼EÍ�Â^���x·�¾	Ãz�?É��x¼°À"¸~�?¢Æ@���xÀ"���)Ã�·�¾�Â »¯��»	�GÞ°¶�·�¾�Í¼�nµ�¸�¶�µ�É��x¼)�%Á�À"��SÀ"���¾	·"�xÀ"µ$��»	È��x·"¾�¸�¸¸"�x�xÀ"µ$¾�¼^Â�ÍÈ�À"µ$ÆÈ�µ$���d�%ÁcÀ�����µ$¼%À"��¶�·"» À��x��È$Í�Âkµ�¼¾�¸"µ�À�ÁaÃ�¾�·eÀ�����Â��#»	¸�Í·"�xÂk�x¼°Àf»	¼��À"����*����µ$�x¼�xÁÃ�¾�·�»	¼h�xÉ��x¼%À�À�¾�Æ�»	¸�¸¯À"��k�?É��x¼°À�¸"�xÈ$���?À�µ�¾�¼7¹   ���å¼°ÍÂ^�@��·�¾	Ã�À�»	¶�¶��x�h�?É��x¼°À"¸�Ã�·"¾	Â ¾�¼��¾	ÃÀ�����¸"�O��»	�GÞ°¶�·"¾	Í¼�¸Kµ�¸ìË WZYÆ·"� Â^ÍÈ�À�µ$Æ�È$µ$�x���%ÁkÀ"��SÀ�»	¶��*�k�xµ$�x¼�xÁ�Ã�¾�·Ç·"�#» È��Zÿ°Í�» ·"Þ°¸�á�» ¼�åÀ����Â�µ$¸�À�»	¶�Æ·�¾���»	�µ�È$µ�À�Á�Ã�¾	·~È$µ$¶	�°À�ÿEÍ»	·"Þ°¸�¹



B�ñ�ö�~è ß Õh��ê'N�ñ å ñb!( ��Cþ�� R%TSW´Ç��êVUC!aíþé êWídê'N
  ��aæ�¡dçßÀ�¾	Æ)¶�·"¾	ÍÆåÆ·�¾3É¢µ����¸U¼°ÍÂ^�@��·"¸UÃ�¾�·�À���O»	��¾3É	�a��»	�GÞ°¶�·�¾�Í¼�)Â�¾E���È=¹¡ö � ä �xÀ"¸~��æ¾	Ã@É »	·"µ�¾�Í¸�£�»#É�¾�·�¸Uµ�¸�Âk¾E��xÈ$�����%Ádc'egfTh1iTjnÉ��x·"¸"µ�¾�¼å§¢¹aB¦ñå¤ ½�ñ©¨=áE»	¼��¸"�¾ � ��·���� � µ�À"�
f/kml$npoqcÉ��x·"¸�µ$¾�¼&ö�¹º¥%§G@n¤ §	�©¨=¹   ��a� ��U¸"��È����?À�µ$¾	¼n·"�Mÿ°Íµ�·"�x¸}½�¾	·KÂk¾	·"� ä �?À�¸�á�¸"¾�À�����-æ�µ�¸~�µ�ÉEµ$�����nµ$¼%À"¾�?¢�xÈ$Í¸�µ�É��c¼¢Ï�Æ�»	·�À�¾�¼p¸�» ÂkÆÈ���¸ � µ�À��nÈ$�x¸"¸~À��»	¼p½�Æ»	·�À"¾�¼¸�á»	¼�pµ$¼�xÈ$Í¸�µ�É	�d¸�»	Â�ÆÈ$�x¸ � µ�À"�n½�¾	·Â�¾�·"�UÆ�»	·�À"¾�¼¸x¹ ) Âk» À"�G�µ$¼¶O¸"�G��xÂk�K�@�xÀ � ���x¼pÿ°Í�» ·"Þ°¸�» À¡À���KÂk» À"·"µ���xÈ$�xÂk�x¼°Àf»	¼�^�»	�·"¾	¼¸» Ã!À"��·OÃ�·"»	¶�Â���¼%ÀG» À"µ$¾�¼-��¼¸�Í·"�x¸�¼�¾n�¾�Í�È��?Ï���¾�Í¼%À"µ$¼¶n¾	Ã[Æ���»	¸"��¸�Æ�»	����» ��·"¾	¸"¸d¸�» ÂkÆÈ���¸xáe»	¸dµ�Àµ$¸¯¾	À�����· � µ�¸"�)Æ@¾�¸�¸"µ$��È$�kÃ�¾	·^�xÉ	��¼%À�¸ � µ�À"����»	·��¿��»	�·�¾�¼µ��å¸"��¾ � ��·��?É�¾�È�Í�À�µ�¾�¼ÄÀ"¾�¶�µ�É	�)¸�À�» À��x¸»	È�·"�#» ��Á)��x¸"�x·"µ$�@�����%Án�xÉ	��¼%À�¸O» À~À���cÂk» À�·�µ�å��È���Â���¼%À}È$�xÉ	��ÈÇ¤ ½/B	á�½%§©¨Y¹Ð¢µ$Â�µ$È$»	·"È�Á�á��xÉ	��¼%À�¸ � µ�À"�v��#»#É°ÁL£�»#É�¾�·c»©Ã!À���·aÃ�·"»	¶�Â���¼%ÀG»©À�µ$¾	¼v»	·"���G�����GÞ	�x�ÄÀ�¾p�x¼¸"Í·���¼¾�¾�Í��È$��Ï���¾	Í¼%À�µ$¼�¶}¾ ÃÆ��» ¸"�Ç¸"Æ�»	�x��» ��·"¾	¸"¸/¸�»	Â�ÆÈ$�x¸ � µ�À��c�µ��M�x·"�x¼°À_£�»#É�¾	·/À�ÁEÆ@��¸¡» ÀzÀ���[Âk» À�·�µ���È���Â���¼%ÀaÈ��xÉ	��ÈY¹   �µ$¸O�#»	¼�¾E���xÍ·aµ�Ã�¸�»	Â�ÆÈ���¸O¶	��¼�x·�» À"���y» ÀSÀ���^Âk» À"·"µ�n��È$�xÂk�x¼%ÀaÈ$�?É��xÈ � µ�À"�È$µ�¶��%À�Ïi£�»#É�¾�·zÆ�»	·�À�¾�¼�¸¡Æ·�¾¢��Í���U�G��»	·"Â�¾	·¡�@¾	À"À"¾�Ââÿ°Í�»	·�ÞE¸¡�Í·�µ$¼¶WÃ�·�»	¶	Âk�x¼�» À�µ�¾�¼7á®¾�·/µ�Ã��xÉ��x¼%À�¸¶��x¼��·"» À��x��» ÀåÀ"��-Âk» À�·�µ���xÈ$��Â���¼%ÀåÈ$�xÉ	��È � µ�À��\�G��»	·"Â ÿ°Í�»	·�ÞE¸åÆ·"¾E�Í�x����¾ À"À�¾	Â ÿ°Í�» ·"Þ°¸�Í·�µ$¼¶�Ã�·"»	¶�Â���¼%ÀG» À"µ$¾�¼M¹ö � o � o � ¼EÏ�Æ�»	·�À�¾�¼�¸K¸�»	Â�ÆÈ���¸~»	·��aÆ·�¾¢�Í������nÃ�¾�·U¼&ù ñ¢áaBc»	¼���§�Æ�»	·�À"¾�¼¸�+¢À�����§®Ï�Æ�» ·�À�¾	¼¸�» ÂkÆÈ��aµ$¸K»	¼pµ$¼�xÈ$Í¸�µ�É��d§�¾	·KÂk¾	·"�dÆ�»	·�À�¾�¼n¸"»	Â�ÆÈ$� á»	¼�nÀ"��d¾	À�����·~¸�» ÂkÆÈ���¸W»	·��d�?¢��È�Í¸"µ�É�� ¹Ð¢µ�Âkµ�È$µQ» ·}¼EÏ�Æ�»	·�À�¾�¼ß¸�» ÂkÆÈ���¸c»	·���Æ·"¾E�Í�x���hÃ�¾	·cöÖ� ��^�xÉ	��¼%À�¸x¹åö � � � ¼¢Ï�Æ�»	·�À"¾�¼h��æúµ�¸���°Ï��È�Í¸"µ�É��cÃ�¾�·~¼�ù>B�áÎ§¢á�»	¼��µ$¼�xÈ$Í¸�µ�É	�aÃ�¾�·W¼�ùd¥�¾�·WÂ�¾�·"� ¹Çö � ¼¢Ï�È$µ�¶��%À~Æ�»	·�À�¾�¼¸Wµ�¸}��¢��È$Í�¸"µ�É	��Ã�¾	·¼�ùc§¢á�¥�á�»	¼�nµ�¼��È�Í¸"µ�É��OÃ�¾	·K¼�ùa½�¾�·KÂ�¾�·"� ¹[Ð¢µ�¼¶�È$��Ï�À"¾�Æn��æ:µ$¸�¸"��Æ»	·�» À"���nÃ�¾�·K¸�Ï��G��» ¼¼��Èz» ¼�À�Ï��G��»	¼¼���ÈÇÆ·"¾E�Í�?À�µ$¾	¼7¹&¡aµ$�@¾�¸"¾�¼Ä��æ ¸"»	ÂkÆ�È$��¸�µ$¼���È$Í����ö:öÔázöÚý\»	¼���ýeý�Æ·�¾¢�Í��xÀ�µ�¾�¼7á»	¼��À"��pûcæ�¡ ��»	�GÞ°¶�·�¾�Í¼��¸"�»	Æ��åµ$¸^Â�¾¢����È$�x���%ÁÄ�?É��x¼°À"¸kµ�¼ÄÀ����)��» À�»-Æ�»	¸�¸"µ$¼�¶y»	È$ÈÇ��Í�À"¸�?¢�x��Æ�À�À����µ�¸"¾�È$» À�µ�¾�¼-�xÍ�À�¾�¼vÀ�����G��»	·�¶����ßÈ$�xÆ�À�¾	¼r+/»	¼ß»	¼%À�µ�Ï�µ$¸�¾�ÈQ» À"µ$¾�¼���Í¢À¯µ�¸dµ$Â�Æ�¾	¸"���Má7·"��Ïÿ°Íµ$·�µ$¼¶¯Âk¾	·"�SÀ"��»	¼p§4ñ%A ¾	ÃeÀ���S��¼�x·"¶	Áåµ$¼å»���¾�¼��a¾	Ã/g ' ùäñ ýº½�»	·"¾�Í�¼�)À���SÈ$�xÆ�À�¾�¼å¼¾	À�À"¾�@�¯» ¸"¸"¾E��µ$» À��x� � µ�À��nÀ"��c¾�� ä ���?À#¹



B�ñG^ç1µ$¶	Í·"�x¸	^E¹aB¯»	¼�X^¢¹Î§�¸��¾ � À���sB#�-� ·�����¾â ��x¼¸"µ�À�Áp��¸�À"µ$Âk» À��x¸~Ã�¾�·~À���cÂk»	µ$¼pµ$¼��µ�ÉEµ$��Í�»	È��»	�GÞ°¶�·�¾�Í¼�h��¾�Â�Æ@¾�¼��¼%À"¸�» ÀcÀ"���¼¾�Â�µ$¼�»	È1g � £UÐ á � ��µ�¶��%À����h�%ÁvÀ�����?¢Æ@���xÀ"�����x¾�¼%À�·�µ$�Í¢ÏÀ�µ�¾�¼¸�À�¾-À"��åÀ�¾ ÀG»	ÈÇ��»	�GÞ°¶�·�¾�Í¼�7¹ßç1µ�¶�Í·���¸A^E¹Î¥�» ¼�t^¢¹ ½�¸"�¾ � À���XB#��öÄä!ä��µ�¸�À�·�µ$�Í¢À�µ$¾	¼¸�¹  ��x¸"�O��µ$¸�À"·"µ��Í�À�µ�¾�¼¸�» ·"�W¼¾	À[���Æ�È$µ$�xµ�À"È�Á¯Í¸"�x�åµ$¼�À"��}»	¼�»	È�Á¢¸�µ$¸xá%�Í�ÀÇ¸"�¾ � À"��» À[À����}��µ�����·"�x¼%À��»	�GÞ°¶�·�¾�Í¼��¸}È$»	·"¶	��È�Á���»#É	��¸�µ$Â�µ$È$»	·[¸"��»	Æ@��¸W» ¼�pÆ���»	Þ)» ÀKÈ$¾ � �x·�É »	È$Í���¸K¾	Ã1� ·����x¾â À"��»	¼nÀ����¸"µ�¶�¼�»	È=¹
�Kè�� upñ"!( �N
P( R%OSW´U��ê�UC!aí å ê}ídê'N

  �����»	�GÞ°¶�·�¾�Í¼�hÂk¾E���È1Æ·"¾3ÉEµ$��x�Ä�%ÁvÀ�����À"¾�Æß¶�·"¾�Í�ÆÄ» À�æ�¡dç:��¾	Âk�x¸¯�xÈ$¾�¸���À"¾nÀ���'��¼�»	È�xÉ	��¼%À¯¸"��È����?À�µ$¾	¼yÃ�¾	·aÀ��µ�¸c»	¼�»	È�Á¢¸�µ$¸xá/��Í�Àcµ�Àcµ�¸d¼¾	Àcµ$����¼%À�µ��#»	È=¹   ���¼°ÍÂ^�@��·c¾	ÃU��»	�GÞ°¶�·"¾	Í¼��xÉ	��¼%À�¸�»	¼�:��¢Æ��x�xÀ��x�ÚÃ�·"»	�xÀ"µ$¾�¼¸kÃ�·"¾�Â �#»	�G��¸"»	ÂkÆ�È$�v»	·���¸"��»	È$�x�:À�¾�»	�x��¾�Í¼%ÀnÃ�¾�·å¸"�xÉ	��·"»	È�x�����?À�¸ ÷ À���Si�wv ø ý ñ¯�xÍ�ÀK¾�¼kÀ���S���x¸�ÀK¸�¾�È$Í¢À�µ$¾	¼�Ã�·�¾�Â À���SÞ°µ$¼�xÂå» À"µ$���À�À���·xá¢À"��O�@¾�Í¼�»	·�Á��Í¢À�¸O¾	¼-�@¾	À���� ·"�x��¾â »	¼��vãkä!ä©á@»	¼�-À"���Ã<» �xÀ}À���» À}À���µ$¸S»	¼�»	È�Á¢¸�µ$¸S»	È$È�¾ � ¸WÃ�¾	·WÀ�»	¶�¸}¾�¼-¾	¼È�ÁÀ����^È$��»	�µ$¼�¶å½ ä �xÀ"¸'Ý�À"�µ$¸SÈQ»	¸�Àa�?�M�x�xÀdÂk» À"À"��·�¸a¾�¼È�Á�Ã�¾	·SÀ�����§®Ï�À�»	¶å¸"»	Â�ÆÈ$� áM¸"µ�¼���¯À���xB?Ï�ÀG» ¶¸�» ÂkÆÈ��d·"�9ÿEÍ�µ$·"�x¸W�?�»	�xÀ"È�Án½�À"µ$¶��%À ä �xÀ"¸HÞ�¹  » �È$�-^¢¹yBå¸"��¾ � ¸�À���k�?¢Æ@���xÀ"���¿¼°ÍÂ^�@��·�¾	Ã~�»	�GÞ°¶�·"¾�Í�¼���xÉ	��¼%À�¸�µ$¼yÀ���zBxÏ�À�»	¶-» ¼�¿§®ÏÀG» ¶h¸"»	ÂkÆ�È$��¸�»©Ã!À���·��@¾	À���À�����i_���xÍ�Àå»	¼��À������¾	Í¼��»	·�Á¿��Í¢À#á~»	¸ � ��È�ÈW»	¸�À"��p�?¢Æ@���xÀ"���¼°ÍÂ^�@��·^¾ ÃW¸"µ$¶	¼�»	ÈÇ�xÉ��x¼%À�¸���»	¸�����¾�¼ÄÀ"��åÀ"���¾�·��xÀ"µ$�#» ÈU�x·"¾�¸�¸�Ï�¸����?À�µ$¾	¼ Ý�ö�¹{^�Æ��Þ¯» À�� À"¾�Æ ù
B�^G@�|d�x(6}	� � ¹   ���U�x¾�Â^�µ�¼���¯��»	�GÞ°¶�·"¾	Í¼�¯À"��Â�ÆÈQ»©À��[Í¸"�x¸/À"��Ç��»	�GÞ°¶�·"¾	Í¼�¸/Ã�·�»	�?À�µ$¾	¼¸/» Ã!À��x·À����)i � �xÍ�À#á���Í�À�»	¸����¸���·"µ����x�¿µ$¼�æ��»	Æ�À��x· ø á1À"¾v»	�x��Í·"» À��xÈ�ÁhÂk¾E���È�À"��)��»	�GÞ°¶�·�¾�Í¼��µ�¼��æÔÆ¸"Í�x�¾E�?¢Æ��x·"µ�Âk�x¼°À"¸�áeÀ������?¢Æ��x�xÀ�» À�µ�¾�¼y���?Ã�¾�·"�^À"���i����Í¢À¯µ�¸a¼�x����x�7¹�óS¼�x��·�ÀG»	µ�¼°À"µ$�x¸¾�¼:À�����¸"�ß¼°ÍÂ^�@��·�¸-»	·��v���·�µ�É	��� �%ÁrÀ�»	Þ°µ$¼¶¿À"��yÍ¼���x·�À�»	µ$¼%À�µ���¸p¶�µ�É���¼��%Á:À����Äæ�¡dç À"¾�Æ¶�·�¾�ÍÆß»	¼�ß¸"��»	È$µ�¼¶nÃ�¾�·aÀ����»	Æ�Æ·"¾�Æ�·"µQ»©À����µ��M�x·"��¼�����¸�»	¸�»	�@¾3É�� ¹åó}¼���x·�ÀG» µ$¼%À�µ���¸�»	��·�¾�¸"¸ ä �?À�µ�¼¸[»	¼���@�xÀ � ����¼k��È����xÀ"·"¾�¼�» ¼��Â^Í¾�¼���»	�GÞ°¶�·�¾�Í¼��¸U» ·"�KÀG» Þ	��¼k»	¸fÃ�ÍÈ�È�Á¯��¾�·�·"�xÈQ» À"���7¹   ¾c�@���¾	¼¸"�x·�É » À�µ�É�� á�À���KÍ�¼���x·�ÀG» µ$¼%À�µ���¸f¾�¼^À"���ö � ä �xÀ"¸f��»	�GÞ°¶�·�¾�Í¼��¸[»	·"�~» ¸"¸"Í�Âk�x�^À�¾a��»#É	�CB�ñ=ñ%A



B�ñ	�

)2
 (

G
eV

/c
re

co
t

m
15

0
20

0
25

0
30

0
35

0
)2

 (
G

eV
/c

re
co

t
m

15
0

20
0

25
0

30
0

35
0

Arb units

0

0.
00

1

0.
00

2

0.
00

3

0.
00

4

0.
00

5

)2
 (

G
eV

/c
re

co
t

m
15

0
20

0
25

0
30

0
35

0

Arb units

0

0.
00

1

0.
00

2

0.
00

3

0.
00

4

0.
00

5

re
co

t
1-

ta
g

 m
Q

C
D

W
4P

W
bb

2P

W
cc

2P

W
c3

P

W
bb

1P

W
3P

si
ng

le
to

p(
t c

ha
n)

si
ng

le
to

p(
s 

ch
an

)

W
W

~1�a�G�/�]�J���a���V���������>�<�x� �b�<���� ��� ~1�R�b�<�4�������]�<�s�E�G�R���/���a�����/�/�����/�����g�G�]�G���/�/�<�R J¡��¢�/��£
�a�4���¤d¥G¦¨§Z© ���?�/�]���r�



B«ª�¬

)2
 (

G
eV

/c
re

co
t

m
15

0
20

0
25

0
30

0
35

0
)2

 (
G

eV
/c

re
co

t
m

15
0

20
0

25
0

30
0

35
0

Arb units

0

0.
00

1

0.
00

2

0.
00

3

0.
00

4

0.
00

5

0.
00

6

)2
 (

G
eV

/c
re

co
t

m
15

0
20

0
25

0
30

0
35

0

Arb units

0

0.
00

1

0.
00

2

0.
00

3

0.
00

4

0.
00

5

0.
00

6

re
co

t
2-

ta
g

 m
Q

C
D

W
4P

W
bb

2P

W
cc

2P

W
c3

P

W
bb

1P

W
3P

si
ng

le
to

p(
t c

ha
n)

si
ng

le
to

p(
s 

ch
an

)

W
W

~1�a�G�/�]�J���`��R��������>�<�x� �b�<���� ��� ~1�R�b�<�4�������]�<�s�E�G�R���/���a�����/�/�����/�����g�G�]�G���/�/�<�R J¡��¢�/��£
�a�4���¤d¥G¦¨§Z© ���?�/�]���r�



BGB�ª

)2
 (

G
eV

/c
jj

m
50

60
70

80
90

10
0

11
0

)2
 (

G
eV

/c
jj

m
50

60
70

80
90

10
0

11
0

Arb units

0

0.
00

1

0.
00

2

0.
00

3

0.
00

4

0.
00

5

0.
00

6

0.
00

7

0.
00

8

)2
 (

G
eV

/c
jj

m
50

60
70

80
90

10
0

11
0

Arb units

0

0.
00

1

0.
00

2

0.
00

3

0.
00

4

0.
00

5

0.
00

6

0.
00

7

0.
00

8
Q

C
D

W
4P

W
bb

2P

W
cc

2P

W
c3

P

W
bb

1P

W
3P

si
ng

le
to

p(
t c

ha
n)

si
ng

le
to

p(
s 

ch
an

)

W
W

1-
ta

g
 d

ije
t 

m
as

s

~1�a�G�/�]�>���¯®��w�*�3�����:���:°M±²± ��� ~1�(�b�<�4���]�������³�E���	�����/�a�������4���'�4�����g�G�]���/�/�/���w J¡/�s�/��£
�a�4���¤d¥G¦¨§Z© ���?�/�]���r�



BGB�B

)2
 (

G
eV

/c
jj

m
50

60
70

80
90

10
0

11
0

12
0

)2
 (

G
eV

/c
jj

m
50

60
70

80
90

10
0

11
0

12
0

Arb units

0

0.
00

1

0.
00

2

0.
00

3

0.
00

4

0.
00

5

0.
00

6

0.
00

7

)2
 (

G
eV

/c
jj

m
50

60
70

80
90

10
0

11
0

12
0

Arb units

0

0.
00

1

0.
00

2

0.
00

3

0.
00

4

0.
00

5

0.
00

6

0.
00

7
Q

C
D

W
4P

W
bb

2P

W
cc

2P

W
c3

P

W
bb

1P

W
3P

si
ng

le
to

p(
t c

ha
n)

si
ng

le
to

p(
s 

ch
an

)

W
W

2-
ta

g
 d

ije
t 

m
as

s

~1�a�G�/�]�>���µ´/�(«�3�����:���:°M±²± ��� ~1�(�b�<�4���]�������³�E���	�����/�a�������4���'�4�����g�G�]���/�/�/���w J¡/�s�/��£
�a�4���¤d¥G¦¨§Z© ���?�/�]���r�



BGB«¶

·m¸�¹/º�»
^�¼yBG½6¾1¿�À�»�Á�Â�»�ÃÅÄ°Í/Æ>¹T»<Ç6È�É�¹4¸�ÁGÞgÊGÇ]È	Í/Ä/ÃM»*ËG»�ÄgÂ]Ì<¼ÎÍVÈ�Â�Ï³Ì]»�Â]ÌwÈ�ÉÐÄ°Í/Æ>¹T»<ÇbÌÑ¸�Çb»d¸�É²Â�»�Ç
Â�Ï�»6¹TÈ�Í/Ä�Ã4¸�ÇbÒxÁ�Í�Â]Ì¢¸�Ä/ÃzÓaÄ/Á<º�Í/Ã/»CÁ�ÈGÇ]Çb»<Á�Â]Ó�ÈGÄ�Ì?ÉEÈ�ÇÐÂ�¸�ÊGÊ�Ó�Ä/ÊAÈGÄ�ºaÒxÈ�ÄÎÂ]Ï/»Ôº�»<¸�Ã/Ó�Ä�Ê ä »�Â�Ì�¼

) É²Â�»�ÇJÕ'ÖÑÁ�Í�Â ÍV»�ÉEÈGÇb»ÔÕmÖ6Á�Í�Â
B?Ï3Â�¸�Ê ¶®Ï3Â�¸�Ê BxÏ�Â�¸�Ê ¶®Ï3Â�¸�ÊöØ×�Ù×<ÚÜÛ(¶�Ý ^�¼¯ÞG¬ B�¼¯ß/B ¬�¼{^�à ¶�¼{ªá@öØ× Ù×�Ú>B«Ý ª�¼¯¬Gà ª�¼{àá@ BG¼yB�^ ª�¼{¬GªöØ× Ù×�ÚCªGÝ ª�¼{¶�â ª�¼{ªGà ª�¼¯âGª ª�¼aBGBöØã Ùã�ÚäÛ(¶�Ý ß/¼¯âá^ ª�¼`¶�â @�¼¯â�ß ª�¼{âGâöØã Ùã�Ú>B«Ý ª�¼{@ ª�¼{ªá@ ª�¼¯à�B ª�¼{ªGÞöØã Ùã�ÚCªGÝ ª�¼¯ªGÞ ª�¼aB«à ª�¼¯ªGÞ ª�¼aB«àöØã�ÚåÛ	â�Ý ¶�¼µßá¬ ª�¼{ªGà â�¼yB«ª ª�¼aB«ªöØã�ÚÔ¶�Ý ª�¼¯àGâ ª�¼{ª�B ª�¼{^�¬ ª�¼{ªá¶öØã�Ú>B«Ý ª�¼{¶�B ª�¼{ªá^ ª�¼{¶�â ª�¼{ªá^öæÚåÛ�ßáÝ Þ�¼¯àGª ª�¼aB�ß B«ª�¼{^�â ª�¼`¶G¶öæÚCâGÝ BG¼µßáâ ª�¼{ªGà BG¼{^�â ª�¼{ªG¬öæÚÔ¶�Ý ª�¼µß/B ª�¼{ª�B ª�¼µßg^ ª�¼{ª�B

Ì�Ï3Á�Ï4¸�Ä/Ä�»<ºpÌ]ÓaÄ/ÊGº�»(Â]ÈGÀ BG¼¯ªGâ ª�¼¯ßg¶ BG¼{¶�à ª�¼{à�B
Â�Ï3Á�Ï4¸�Ä/Ä/»�º$Ì]ÓaÄ/ÊGº�»(Â]ÈGÀ ª�¼¯¬á@ ª�¼{âá¶ BG¼{¶G¶ ª�¼¯ßg¶ö:ö BG¼¯ÞGâ ª�¼{ªGÞ ¶�¼yB�ß ª�¼aB«¬öÚý ª�¼{@�à ª�¼aB�¶ ª�¼¯àGà ª�¼aB�^ýeý ª�¼¯ªá@ ª�¼{ª�B ª�¼¯ªGà ª�¼{ªá¶ûcæÐç B«ª�¼µßGß ª�¼{âGâ BGBG¼¯àGà ª�¼¯ßáâ
·mÈ�Â�¸�º$ÍÐ¸�ÁGÞ�Ê�Ç]È�Í/Ä�Ã ßá¶�¼`^ 0 B�¶�è{@ ß/¼{¶ 0 BGè¯¬ @�B�¼{â 0 B�@�è¯ª à�¼¯ª 0 ¶�è{^

é ÙéÔê à�¼`^>À/¹Oë B�@�à�¼{^ ^�à�¼{à B�^�â�¼{^ ¬�â�¼{ª

Á<È�Ç]Ç]»�ºq¸�Â]Ó�ÈGÄì¼1·JÏ/»Ôàáíîº�ï�Æ
ÓaÄ/ÈGÌ]ÓyÂ�Òsï/Ä/Á�»<ÇbÂ�¸�Ó�ÄáÂ]Ó�»<ÌÐ¸�Ç]»	Â�¸	Þ�»�ÄÎ¸�ÌVÉEï/ºaºaÒdÁ<È�Ç]Ç]»�ºq¸�Â]»<ÃÎ¸�Á�Ç]ÈGÌbÌ?ð�æ
¹4¸�ÁGÞgÊGÇbÈGï/Ä/Ã�Ì<+�Â]Ï/»?Ç]»�Æ-¸�ÓaÄ/Ó�Ä�Ê(ï/Ä/Á�»<ÇbÂ�¸�Ó�ÄáÂ]Ó�»<ÌRÈ�ÄsÂ]Ï/»¢ð�æ¨ñ�¹/¸�Ì]»�Ã-¹4¸�ÁGÞgÊGÇbÈGï/Ä/Ã�ÌV¸�Çb»?¸�Ì]Ìbï/Æd»<Ã
Â�ÈsÏ4¸�Ë�»wÄ/ÈdÁ<È�Ç]Ç]»�ºq¸�Â]Ó�ÈGÄì¼ ) ÄáÒÎÈ�Â]Ï/»<Ç?ï/Ä�Á<»<Ç"Â�¸�ÓaÄáÂ�Ó�»�Ì?¸�Ç]»6¸�Ã�Ã/»<Ã�Ó�ÄÎògï4¸�Ã/Ç]¸�Â�ï�Ç]»�¼

ó è3ô õ� R%OS�ö¨÷4ø�UC!aí ëê'ùûúCN" 1ë�êpü
ç1ÓaÊGï/Ç]»�Ì³^�¼{@ý¸�Ä/Ãþ^�¼{àÿÌ]Ï�È�� ¶�ÃåÃ�»<Ä/ÌbÓaÂ�Òä»<Ì"Â�ÓaÆ-¸�Â]»<Ì:ÉEÈGÇ:Â]Ï/»�Á<ÈGÆÑ¹/Ó�Ä/»�Ãä¹4¸�ÁGÞgÊGÇ]È�ï/Ä/Ãþ¸ Â��� ¾���� ª�¼{ª
	 Á ¼ ) º�º��ÔçC¾ÿÀ/Ç]È�Á<»�Ã/ï/Ç]»�Ì�árÓaÄ/Á<ºaï/Ã/ÓaÄ/Ê-¸�Ã4¸�À�Â]ÓaËG»wÃ/»<Ä�Ì]ÓaÂ�Òz»<Ì"Â�ÓaÆ-¸�Â]»<Ìxá�Á�º�Ó�À�À�»�ÃÞ�»�Ç]Ä/»�º�Ì�¸�Ä/Ãs¹TÈGï/Ä/Ã4¸�ÇbÒAÁ�ÈGÄ/Ã/ÓyÂ�Ó�È�Ä/Ì�ág¸�Çb»�¸�À/À/ºaÓ�»<Ãì¼1ç(»�Ä/Ì]ÓyÂ�ÒA»<Ì"Â�Ó�Æ
¸�Â]»<Ì�¸�Çb»�Ã�»<Ç]ÓyËG»�Ã
ÓaÄ/Ã/»<ÀT»<Ä�ñ
Ã/»�ÄgÂ]ºaÒ:ÉEÈ�Ç6»<¸�Á�ÏMÈ�É�Â]Ï/»
¹/¸�ÁGÞgÊGÇ]ÈGï�Ä/Ã/Ì ê Ì]ï�Á�Ï Â�Ï/¸�ÂÔÂ�Ï/»sÌ]ÆdÈ�È�Â�Ï/ÓaÄ/ÊKÉ ¸�Á�Â]ÈGÇ]ÌCÃ�Ó��»<ÇÔ¹�»*Â��V»�»<Ä
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1-tag 2d Background probability1-tag 2d Background probability

�1ÓaÊGï/Ç]»���¼���½Ð·���È�ñ3Ã/Ó�Æd»<Ä/ÌbÓ�ÈGÄ/¸�º'Ý¨ç���ï/Ìb»<Ã:ÉEÈGÇ���ñ3Â�¸�Êd¹4¸�Á��gÊGÇ]È�ï/Ä/Ã:»*ËG»<ÄáÂ]ÌÔ¸�Â � � ¾�� � ª�¼¯ª	 Á ¼
¹4¸�Á��gÊGÇbÈGï/Ä/Ã�Ì�ë��	¸�Ä/Ãý¸�Çb»XÁ�ÈGÆ>¹/ÓaÄ/»<Ã��?ÓyÂ�Ï Â]Ï/» ¸�À/À/ÇbÈGÀ/ÇbÓq¸�Â]»XÄ/ÈGÇbÆ-¸�º�Ó! <¸�Â�ÓaÈGÄ/Ì�¼#"¢º�º�»�ËG»�ÄáÂ�Ì
Ó�Ä ¸KÀ4¸�ÇbÂ�ÓaÁ<ï/º�¸�Ç¢Â�¸�ÊKÌ]ï�¹/Ì�¸�ÆdÀ/ºa»s¸�Ä/ÃZ¹4¸�Á��gÊGÇbÈGï/Ä/Ã Â�Ò�À�»sÏ4¸�Ë�»sÂ]Ï/»AÌ�¸�Æ
»$��»<ÓaÊGÏáÂ&%$Â�Ï/»AÈ�Ä/ºaÒ
»*¿�Á�»<À�Â]Ó�ÈGÄ
Ó�ÌRÉEÈGÇRÆdÓ�ÌbÂ�¸�ÊÔ»�Ë�»<ÄáÂ�Ì'�(�?Ï/ÓaÁ�Ïx¸�Çb»)��»<ÓaÊGÏáÂ�»�Ã-Ä/È�Â¨ÈGÄ�ºaÒA¹áÒAÂ�Ï�»¢È«ËG»�Ç�¸�ºaº4Æ
ÓaÌbÂ�¸�ÊÔÄ/ÈGÇ"ñ
Æ
¸�º�Ó� �¸�Â]Ó�ÈGÄ:¹�ï�ÂA¸�ºaÌ]È�¹áÒ³Â]Ï/»dÇ]»<º�¸�Â�ÓyËG»d»�Ë�»<ÄáÂbñ3¹gÒáñ3»�ËG»�ÄáÂ
ÆdÓ�Ì"Â�¸�ÊÎÀ/ÇbÈG¹4¸�¹�Ó�º�ÓyÂ�Óa»<Ì<¼d·JÏ/»dË�¸�º�ï/»�Ì
È�É ��� ¾*� ¸�Çb»s¸�º�ºaÈ+�V»�Ã Â]ÈKË�¸�ÇbÒXÉEÈ�ÇÔ¸�º�ºm¹4¸�Á��gÊGÇ]È�ï/Ä/Ã/Ì6»*¿�Á<»�À�ÂÔÉEÈGÇ(Â�Ï�»
,.-Ðç Æ
È�Ã/»�º/�0�?Ï�Ó�Á�Ï
Ó�Ì�¹4¸�Ìb»<Ã:È�Ä:Ã4¸�Â�¸-¸�Ä/Ã�Â�Ïgï/Ì¢Ï4¸�Ì	Ä�È � � ¾*� Ã/»<ÀT»<Ä�Ã/»<Ä/Á�»�¼¢·JÏ/»>Ç]»�ºq¸�Â]ÓaË�»6Ä�ÈGÇ]Æ
¸�º�Ó� �¸�Â]Ó�ÈGÄ�ÌÐÈ�É
Â�Ï�»(Ã/Ó��»<Çb»<ÄáÂJ¹4¸�Á���Ê�Ç]ÈGï/Ä�Ã/ÌJÃ/ÈAÄ/È�ÂVË�¸�ÇbÒ1�?ÓaÂ]Ï � � ¾�� ��¸�ÌJ¸wË�»<Ç"ÒKÁ<ÈGÄ�Ì]»<Ç"Ë�¸�Â�ÓyËG» ê ¹/ï�ÂJÌbÆ-¸�ºaº²ë
¹4¸�Á��gÊGÇbÈGï/Ä/ÃzÁ<ÈGÆdÀTÈGÌ]ÓyÂ�Ó�È�ÄxÌbÒ�ÌbÂ]»<Æ
¸�Â�ÓaÁÔÓ�ÌÐÂ�¸2��»<Ä3�O¸�Ì?Ã/»<ÌbÁ<Ç]Óa¹�»�ÃzÓaÄ4-VÏ4¸�À�Â]»<Ç��«ª�¼
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2-tag 2d Background probability2-tag 2d Background probability

�1ÓaÊGï/Ç]»���¼¯à�½Ð·���È�ñ3Ã/Ó�Æd»<Ä/ÌbÓ�ÈGÄ/¸�º'Ý¨ç���ï/Ìb»<Ã:ÉEÈGÇ	¶�ñ3Â�¸�Êd¹4¸�Á��gÊGÇ]È�ï/Ä/Ã:»*ËG»<ÄáÂ]ÌÔ¸�Â � � ¾�� � ª�¼¯ª	 Á ¼



687:9<;>=8?A@ ôB�CED ? B1C 7GF<FIH�C»<ÇbÄ/»<ºTç(»<Ä�Ì]ÓaÂ�Òd¾RÌ"Â�Ó�Æ
¸�Â]Ó�ÈGÄAÀ/ÇbÈ«Ë�ÓaÃ/»<Ì¨Â�Ï/»?À/ÇbÈG¹4¸�¹�Ó�º�ÓyÂ�Ò>È�ÉìÈG¹/Ìb»<ÇbË�ÓaÄ/ÊwË�¸�ºaï/»<Ì�È�ÉKJ Ç]»�Á<ÈL ¸�Ä/ÃMONPN(ÉEÈGÇ�¸sÊGÓaË�»<Ä�Ë�¸�º�ï/»ÔÈ�ÉRð Â�ÈGÀ ¸�Ä�Ã � � ¾�� �O¹/ï�Â)�V»wÇ]»�ò�ï�Ó�Ç]»ÔÂ�Ï�»wºaÓ!��»�º�ÓaÏ/È�È�ÃxÈ�É1ÈG¹/Ìb»<ÇbË�ÓaÄ/Ê
¸�Ä »<Ä�Ì]»<ÆÑ¹/º�»dÈ�É�J Ç]»�Á<ÈL ¸�Ä/Ã8M NPN ¼A·JÏ/»
Ã�»<Ç]ÓyË�¸�Â�ÓaÈGÄ/Ì	Â]Ï4¸�ÂCÉEÈGºaº�È+�å¸�Ç]»sºq¸�Ç]ÊG»�ºaÒ�Â�¸Q��»<Ä ÉEÇ]ÈGÆR ßáâ2S_¼

ôUTWV HYXKZ�[�\^]_\�ø*[(ü
ÍV»*ÉEÈGÇ]»Ô¹T»<ÊGÓaÄ/Ä/Ó�Ä�Ê`��ÓyÂ?Ó�ÌJÁ<È�ÄgË�»<Ä/Óa»<ÄáÂ�Â�ÈsÓ�ÄáÂ�ÇbÈ�Ã�ï/Á<»ÔÌ]È�Æ
»CÄ/È�Â�¸�Â]Ó�ÈGÄr½

acb d ¾1¿�À�»�Á�Â�»�ÃXÄgï/Æ>¹T»<Ç?È�ÉmÌ]ÓaÊGÄ4¸�ºì»�ËG»�ÄáÂ�Ì	ÓaÄKÂ�Ï/»ÔÃ4¸�Â�¸(ea3fgd ¾1¿�À�»�Á�Â�»�ÃXÄgï/Æ>¹T»<Ç?È�Ém¹4¸�Á��gÊGÇbÈGï/Ä/Ãz»�Ë�»<ÄáÂ�Ì¢Ó�ÄxÂ�Ï�»6Ã/¸�Â�¸he ê Þ�¼���¼���ë
�?Ï/»�Ç]»�Â�Ï/»�Ì]»VÄgï/ÆÑ¹�»�Ç]Ìm¸�Ç]»�»*¿�ÀT»<Á*Â�¸�Â]Ó�ÈGÄÔË�¸�º�ï/»�ÌmÊ�ÓaËG»�Äw¹áÒCÂ]Ï/»�ï�Ä`�gÄ/È+�?Äc��Â�Çbï/»�Á<ÇbÈGÌ]Ì'Ì]»�Á�Â�ÓaÈGÄ/Ì'�
¸�Á�Á<»<À�Â�¸�Ä/Á�»<Ì�¸�Ä�Ã>º�ï/ÆdÓ�Ä�ÈGÌ]ÓyÂ�ÒG¼K"	ºaÌ]È¢È�É4Ó�ÄáÂ]»<Ç]»�ÌbÂ�¸�Ç]»�Â�Ï/»�ï/Ä`�gÄ/È+�?Äc��¸�Á�Â]ï4¸�ºgÄgï/Æ>¹T»<ÇmÈ�ÉOÌ]ÓaÊGÄ4¸�º
¸�Ä/Ã�»�Ë�»<ÄáÂ�Ì¢Ó�ÄxÂ]Ï/»ÔÃ4¸�Â�¸�½

i b d ·mÇbï/»ÔÄgï/Æ>¹T»<Ç?È�ÉmÌ]Ó�Ê�Ä4¸�ºr»*ËG»<ÄáÂ]Ì	Ó�ÄKÂ]Ï/»ÔÃ4¸�Â�¸je ê Þ�¼���¼`¶Gëi fgd ·mÇbï/»ÔÄgï/Æ>¹T»<Ç?È�Ém¹4¸�Á��gÊGÇ]È�ï/Ä/ÃX»*ËG»�ÄgÂ]Ì	ÓaÄÎÂ]Ï/»ÔÃ4¸�Â�¸(e ê Þ�¼���¼{âáëi d i b Úki f d ·'È�Â�¸�ºrÄgï/Æ>¹T»<Ç?È�Ém»�Ë�»<ÄáÂ�Ì¢Ó�ÄKÂ�Ï/»ÔÃ4¸ Â�¸�è ê Þ�¼���¼¯ßgë�5���



�5��àl¢ºyÂ�Ó�Æ
¸�Â]»<ºaÒ.��»	¸�Ç]»?Ó�ÄáÂ�»�Ç]»�ÌbÂ�»�Ã-ÓaÄsÂ]Ï/»�À/Ç]ÈG¹/¸�¹/Ó�ºaÓaÂ�Ò6È�ÉìÈG¹/Ì]»�ÇbË�Ó�Ä�Ê6Â]Ï/»?Ã4¸�Â�¸�¼nm�»*ÉE»<ÇRÂ�ÈÔÂ�Ï�»
»<Ä�Ì]»<ÆÑ¹/º�»6È�É Ã/¸�Â�¸ ê ¸�ºaºìÂ�Ï/»ÔË�¸�º�ï�»<Ì�È�ÉoJ Çb»<Á�ÈL ¸�Ä/ÃpM NPN ëÐÉEÈ�Ç¢»*ËG»<ÄáÂ]Ì(À4¸�ÌbÌ]Ó�Ä�Ê-¸�ºaº$Á<ï�Â]Ì	¸�ÌrqX¼
·JÏ/»�Ä Â�Ï�»Aò�ï/¸�ÄáÂ�ÓaÂ�Ò È�ÉVÓaÄgÂ]»<Çb»<ÌbÂ6ÓaÌ(Â�Ï/»AÀ/ÇbÈG¹4¸�¹�Ó�º�ÓyÂ�ÒXÈ�ÉVÈG¹�Ì]»<Ç"Ë�Ó�Ä/Ê4q ÊGÓaË�»<Ä Ì]ÈGÆd»sÀ�È�Ì]Ì]Óa¹/º�»
Ë�¸�º�ï�»<ÌJÈ�ÉRð Â�ÈGÀ � � � ¾*� � acb ¸�Ä/Ã a f �`s ê q>t a3b e a f e ð Â]ÈGÀ e � � ¾�� ë ¼

ô)T^u ?wv)]`X�[yx�Xzx|{ }~vr\bù��Cù B \��*X���\W�(ø?ø)x|HYXp÷�\��n}~]_\�ø*[��Â�¸�ÇbÂ¢ÈQ³¹áÒXÌbï/Æ
ÆdÓ�Ä�ÊdÈ«Ë�»<ÇC¸�ºaº$À�È�Ì]Ì]Óa¹/º�»ÔË�¸�º�ï�»<Ì	È�Éoi b ê Â]Ï/»<Çb»ÑÓ�Ì�Ä/ÈK¸�Ã/Ã/ÓaÂ]Ó�ÈGÄ/¸�ºrÌ]ï�Æ È«ËG»�Çi f ¹T»<Á�¸�ï/Ì]»�i f Ó�ÌJï/Ä/Óaògï/»<ºyÒxÃ/»��4Ä/»<Ã�ÉEÈGÇ�¸AÊGÓaË�»<Ä�Ä�ï�Æ>¹�»�ÇJÈ�É »*ËG»�ÄgÂ]Ìri Ó�Äwq ¸�Ä/Ã�i b ë*½
s ê q�t acb e a f e ð Â�È�À e � � ¾�� ë � �*���~��� � �~� s ê qAe�i b e�i f t acb e a f e�ð Â�ÈGÀ e � � ¾�� ë�e ê Þ�¼`¶�¼���ë
� � �~���*���~� s ê qAe�i b e�i f t a3b e a3f e ð Â]ÈGÀ e ��� ¾�� ë �� � �~��� � �~� s ê q>t a3b e acf e�i b e�i f e ð Â]ÈGÀ e � � ¾�� ë�s ê i b e�i f t acb e acf e ð Â]ÈGÀ e � � ¾�� ë è ê Þ�¼`¶�¼`¶Gë

� ÓyËG»�Ä a3b ¸�Ä/Ã a f ê �?Ï/ÓaÁ�Ï
Ã/»�À�»�Ä/ÃdÈGÄxð Â�ÈGÀ ¸�Ä/Ã � � ¾�� ë��áÂ]Ï/»JÀ/Ç]È�¹4¸�¹/Óaº�ÓaÂ�ÒwÈ�É�ÈG¹/Ìb»<ÇbË�ÓaÄ/Êi b ¸�Ä/Ã�i f Ó�Ì	ÓaÄ/Ã/»�À�»�Ä/Ã/»<ÄáÂÔÈ�É�ð Â�ÈGÀ ¸�Ä/Ã ��� ¾�� ¼(·JÏgï/Ì���Â�Ï/»>Ìb»<Á�ÈGÄ/ÃZÉ ¸�Á�Â]ÈGÇ	ÓaÄX»�ò�ï/¸�Â�ÓaÈGÄ
Þ�¼{¶�¼{¶XÓ�Ì N ï�ÌbÂAÂ���È É ¸�Á�Â�È�Ç]Ì>È�ÉJÂ]Ï/»KÀ/ÇbÈG¹4¸�¹/Óaº�ÓyÂ�Ò È�É�Ï4¸�Ë�ÓaÄ/Ê�i »*ËG»<ÄáÂ]Ì
ÓaÄMÂ�Ï/»KÃ/¸�Â�¸XÊ�ÓaËG»�Ä a
»*¿�ÀT»<Á*Â�»<Ãz»�Ë�»<ÄáÂ�Ì'���?Ï/ÓaÁ�ÏXÓaÌJÊGÓaË�»<ÄÎ¹áÒ�¸dÝ'ÈGÓ�ÌbÌ]ÈGÄ�À/ÇbÈG¹4¸�¹/Óaº�ÓyÂ�Ò�½

� ê i4e a ë d��Q�K� a �i�� e ê Þ�¼`¶�¼{âáë

Ì]ÈsÂ�Ï/¸�ÂU�V»6Á�¸�Ä��?ÇbÓaÂ�»(Â]Ï/»ÔÀ/Ç]È�¹4¸�¹/Óaº�ÓaÂ�ÒsÂ]È
ÈG¹�Ì]»<Ç"ËG»ÔÂ�Ï/»ÔÃ4¸ Â�¸s¸�Ì<½
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s ê q>t acb e a f e ð Â�ÈGÀ e � � ¾*� ë � � �����~������~� s ê q>t acb e a f e�i b e�i f e ð Â�ÈGÀ e � � ¾*� ë~�� ê i b e acb ë � ê i f e a f ë è ê Þ�¼`¶�¼¯ßgë

·JÏ/»xÀ/ÇbÈG¹4¸�¹�Ó�º�ÓyÂ�ÒZÈ�ÉJÈ�¹/Ì]»�ÇbË�Ó�Ä/ÊzÂ�Ï/»
Ã4¸�Â�¸�ÊGÓaË�»<Ä�i b ¸�Ä�Ã�i f Ã�È�»�ÌÑÄ/È�ÂwÃ/»�À�»�Ä/ÃIÈGÄ a3b
¸�Ä/Ã a f ��Ì]È1�V»6Á�¸�Ä�Ì]ÓaÆ
À�º�ÓaÉ²ÒsÂ]Ï/Ó�Ì?¸�Ì�½

s ê q�t acb e a3f e ð Â]ÈGÀ e ��� ¾�� ë � �*���~��� � �~� s ê q>t i b e�i f e ð Â�ÈGÀ e ��� ¾*� ë��� ê i b e acb ë � ê i f e a f ë è ê Þ�¼`¶�¼ �Gë
�4È�Á�ï/Ì]ÓaÄ/ÊÑÈGÄ
s ê q>t¡i b e�i f e ð Â]ÈGÀ e � � ¾�� ë���Â]Ï/»<Çb»(¸�Çb»(¶ � Ã/Ó��»<Çb»<ÄáÂJ¸�Ì]Ì]ÓaÊGÄ/Æd»<ÄáÂ�Ì¨È�É$ÌbÓ�Ê�ñ

Ä4¸�º�ÈGÇR¹4¸�Á��gÊGÇbÈGï/Ä/ÃsÂ�ÈCÂ�Ï�»¢i »*ËG»<ÄáÂ]Ì�ÓaÄOqz¼¤£¢È�Â�»ÐÂ�Ï/¸�ÂRÂ�Ï/»�Ì]»¢¸�Ç]»?¸�º�º�ÀTÈGÌbÌ]Ó�¹�º�»?¸�ÌbÌ]Ó�Ê�Ä/Æ
»�ÄáÂ�Ì��
¸�Ì��V»KÃ/È�Äy{µÂ¥�gÄ/È+�¦�?Ï�Ó�Á�ÏI»�Ë�»<ÄáÂ�Ìs¸�Ç]»xÌbÓ�ÊGÄ4¸�º�¸�Ä/Ã8�?Ï/ÓaÁ�ÏI»�ËG»�ÄáÂ�Ìd¸�Ç]»
¹4¸�Á��gÊGÇbÈGï/Ä/Ãr¼p§p»*Â|{µÌ
ÉEÈ�Á<ï/Ì¨ÈGÄ-È�Ä/»¢Ìbï/Á�ÏxÀ4¸�ÇbÂ�ÓaÁ<ï/º�¸�Ç¨¸�Ì]ÌbÓ�ÊGÄ�Æ
»�ÄgÂ��áÉEÈGÇ�» ¿�¸�Æ
À�º�»JÂ�Ï/»)�4ÇbÌbÂUi b »*ËG»�ÄgÂ]ÌÐÁ<È�Æ
ÓaÄ/ÊCÉEÇ]ÈGÆ
é Ùé ¸�Ä/ÃZÂ�Ï/»sº�¸�ÌbÂ.i f »*ËG»�ÄgÂ]ÌÑ¸�Ç]Ó�ÌbÓ�Ä/Ê
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º�ÄKÈ�ÉmÂ]Ï/»Cº�Ó���»<ºaÓ�Ï/È�È�Ã-Ó�ÌJ»<¸�Ì]Óa»<Ç?¸�Ä�ÃÎÉ ¸�ÌbÂ�»�ÇJÂ�ÈAÁ<È�Æ
À/ï�Â�»Q�4ÌbÓ�Ä/Á�»(Â�Ï/»Ô» ¿�ÀTÈGÄ/»�ÄáÂ�Óq¸�º�ÌJÁ<È�ÄgË�»<Ç"Â�Â]È
ÀTÈGºaÒ�Ä/ÈGÆdÓq¸�º�Ì<¼�£�»<Êá¸�Â]Ó�Ä/Ê6Â�Ï/ÓaÌ¨Ë�¸�ºaï/»�¸�º�ºaÈ+�?Ì¨ÉEÈGÇ�Â�Ï�»¢ï/Ìb»(È�Ép¸6Æ
ÓaÄ/Ó�ÆdÓ! <¸�Â�ÓaÈGÄÑÇbÈGï�Â]Ó�Ä/»�Ó�Ä/Ì"Â�»<¸�Ã
È�É1¸AÆ-¸ ¿�ÓaÆ
Ó� �¸�Â]Ó�ÈGÄ
Ç]ÈGï�Â]Ó�Ä/»�¼

ôUT^ñ B ø)ÐK}o�1;Xø*��ò¢[(ø�ùó\�}o�wç¢ù ø?øo]`��\�[(ö�1ÓaÊGï/Ç]»dÞ�¼Ã�dÌ]Ï/È+�?ÌÑ» ¿�¸�Æ
À�º�»dº�Ó!��»<ºaÓ�Ï/È�È�Ã�Ì	ÉEÈGÇCÂ�Ï/»-¶�ñ�Â�¸�Ê���Ã��/Â ê ï/Ì]ÓaÄ/ÊAJ Ç]»�Á<ÈL ¸�Ì6Â]Ï/»
È�Ä/ºaÒ
ÈG¹/Ìb»<Ç"Ë�¸�¹/º�»¢¸�Ä/Ã
��Â]Â�ÓaÄ/Ê6ÈGÄ/ºaÒAÉEÈ�ÇVð Â�ÈGÀ ��Ä/È�Â � � ¾�� ë*¼ ·JÏ�»	Ã/ÓaÌbÂ�ÇbÓ�¹/ï�Â�Ó�È�Ä
È�É~½¢ºaÄ ê Ü ë�Ï4¸�Ì�Â�Ï�»
»*¿�ÀT»<Á*Â�»<ÃXÀ4¸�Ç�¸�¹�ÈGºaÓ�ÁCÌbÏ4¸�ÀT»Q�OÌ]ÈdÂ�Ï4¸�Â	¸�Ä4¸�ºaÒgÂ�ÓaÁ�¸�ºaºaÒ1�/Â]Â]Ó�Ä/Ê
¸sò�ï/¸�Ã/Ç�¸ Â�Ó�ÁÔÄ/»<¸�Ç?Â�Ï/»6Æ
ÓaÄ/Ó�ÆÑï/Æ
Ã/È�»<Ìw¸KÇ]»�¸�Ì]ÈGÄ4¸�¹/ºaÒ ÊGÈ�È�Ã N È�¹³È�ÉÐ»*¿�Â]Ç�¸�ÀTÈGºq¸ Â�Ó�Ä�ÊxÂ�Ï/»dº�Ó���»<ºaÓ�Ï/È�È�Ã:Ó�Ä ¹T»�Â���»<»<ÄMÆ-¸�ÌbÌÔÀ�ÈGÓaÄáÂ�Ì<¼��ÓaÆ
Óaºq¸�ÇbºaÒ5�GÂ]Ï/»6¶�ÃÎº�Ó���»�º�Ó�Ï�È�È�Ã
Á<¸�ÄÎ¹�»y��ÂJÂ�Ès¸s¶�ÃÎògï4¸�Ã/Ç]¸�Â�ÓaÁr�?ÓaÂ]Ï�¸>Á<Ç]È�Ì]Ì"ñ�Â�»�Ç]ÆQÂ]Ès¸�Á<Á�ÈGï/ÄáÂ
ÉEÈGÇsð Â�ÈGÀ ½ � � ¾*� Á�ÈGÇ]Çb»<º�¸�Â�ÓaÈGÄ/Ì<¼>ô(ÄÅÂ�Ï�»KÈ�Â�Ï/»�Ç>Ï4¸�Ä�Ãc�RÂ�Ï/»KºaÓ!��»�º�ÓaÏ/È�È�Ã³Ó�Ì>Ä/È�ÂA»*¿�ÀT»<Á�Â]»<Ã
Â�È
¹�»wÁ<ÈGÆdÀ/ºa»�Â�»�ºaÒ � ¸�ï/ÌbÌ]Ó�¸�Äc%�ÉEÈ�Ç¢» ¿/¸�Æ
À/ºa»Q�4Â�Ï�»Ñ»<ÇbÇ]ÈGÇbÌ	Á<¸�Ä:¹T»>¸�Ì"Ò�ÆdÆd»�Â�ÇbÓ�Á2��¸�Ä/Ã4�?ÓyÂ�Ï/ÈGï�Â
Ó�Ä(�4Ä/ÓaÂ]»�ÌbÂ�¸ Â�Ó�Ì"Â�ÓaÁ<Ì'Ó�Ä6ÈGï/Ç'À/Ì]»�ï/Ã/È�»*¿�À�»�Ç]ÓaÆ
»�ÄgÂ]Ì���Â]Ï/»�Â�¸�Ó�ºaÌ$È�É/Â]Ï/»VºaÓ!��»�º�ÓaÏ/È�È�ÃCÆ
¸«ÒC¸�º�ÌbÈ	»*¿�Ï/Óa¹/ÓaÂ
Ä/ÈGÄ�ñ � ¸�ï/Ì]ÌbÓq¸�ÄÎ¹T»<Ï4¸�Ë�Ó�È�Ç<¼�Ým»<ÇbÏ4¸�À/Ì�ÆdÈGÇ]»ÔÓ�ÆdÀTÈGÇbÂ�¸�ÄáÂ�ºaÒQ��Â]Ï/»ÔË�¸�º�ï/»�Ì�È�ÉmÂ]Ï/»wºaÓ!��»<º�ÓaÏ/È�È�ÃxÏ/¸«Ë�»
»<ÇbÇ]ÈGÇbÌ¨¸�Ì]ÌbÈ�Á�Óq¸�Â]»<Ãõ�?ÓaÂ]Ï$�4Ä/ÓaÂ]»�ðp-tÌ"Â�¸�Â]Ó�Ì"Â�Ó�Á�Ì<¼m·JÏ/Ó�Ì�Á�¸�Äd¹T»JÌ]»�»<Ä
Ó�Ä1�1ÓaÊGï/Ç]»ÐÞ�¼���¸�Ì Â]Ï/» N ÓaÂbÂ�»<Ç
ÉEÇ]È�Æ ÀTÈGÓaÄgÂ"ñ3Â]È�ñ�ÀTÈGÓ�ÄáÂÐÉEÇbÈGÆ Â�Ï/»w»*¿�ÀT»<Á�Â]»<Ã Ì]ÆdÈ�È�Â�ÏzÌ]Ï4¸�ÀT»�¼r�1ÓaÂbÂ�ÓaÄ/ÊsÁ�¸�Ä:Çb»<ÆdÈ«ËG»ÑÂ]Ï/» N ÓyÂ]Â�»�Ç��
¹/ï�Â(¸
¹T»�ÂbÂ�»<Ç¢¸�À/À�Ç]Èá¸�Á�ÏXÓ�Ì?Â�Èx¸�Ë�ÈGÓ�Ã�Â�Ï/»Ñ¸�Ì]Ìbï/Æ
À�Â�Ó�È�ÄzÈ�ÉR¸
À4¸�Ç"Â�ÓaÁ<ï/º�¸�ÇJÉEï/Ä/Á�Â]Ó�ÈGÄ/¸�ºrÉEÈGÇ]Æ\ÉEÈ�Ç
Â�Ï�»6ºaÓ!��»<º�ÓaÏ/È�È�Ã-¸�Ä/Ã�ï/Ì]»w¸�Ä/È�Â]Ï/»<ÇJÄ�ÈGÄ�ñ�À/¸�Ç�¸�Æd»�Â]Ç]ÓaÁ	Â�»�Á�Ï/Ä/Ó�ògï/»�¼ô(Ä/»JÌ]ï/Á�ÏsÂ�»�Á�Ï/Ä/Óaò�ï�»�Ê�È�»�Ì ¹áÒ>Â�Ï/»JÄ/¸�Æ
»VÈ�ÉTº�È�Á�¸�º�À�È�ºaÒ�Ä/ÈGÆdÓq¸�ºgÌbÆ
È�È�Â�Ï�Ó�Ä/Ê ê §pÝ*��ë��2�?Ï�Ó�Á�Ï
Ó�Ì?¸>Ë�¸�ÇbÓq¸�ÄáÂ?È�É1¸AÌbÂ�¸�Ä/Ã4¸�ÇbÃzºa»�¸�Ì"Âbñ�Ìbògï4¸�Ç]»�Ì?À�ÈGºyÒ�Ä/ÈGÆdÓq¸�º��/Â R ßGßQS_¼o§'Ý��KÆ
È�Ã/»�º�ÌVÂ]Ï/»ÔÇ]»<º�¸�Â�ÓaÈGÄ�ñ
Ì]Ï�Ó�À-¹T»�Â���»<»�ÄÎ¸6À�Ç]»<Ã�Ó�Á�Â]ÈGÇ�Ë�¸�Ç]Óq¸�¹/º�»�öÎ¸�Ä/Ã
Â]Ï/»¢Çb»<ÌbÀ�ÈGÄ�Ì]»¢Ë�¸�ÇbÓq¸�¹�º�»)÷
¼1·JÏ/»<Çb»(¸�Çb» a À4¸�ÓaÇ]Ì�È�É
ÈG¹/Ìb»<Ç"Ë�¸ Â�Ó�È�Ä/Ì ê ö ¬ e�÷ ¬ ë�e ê ö Ö e�÷ Ö ë�e�èyèaè ê ö � e�÷ � ë*¼õ¶�ÄZÂ�Ï/»sÁ<¸�Ì]»sÈ�É¨Â�Ï/»AºaÓ!��»<º�ÓaÏ/È�È�Ã��/Â&�$Â�Ï�»$öI¸�Çb»Â�Ï�»6È�¹/Ì]»�ÇbË�¸�¹/ºa»<Ì¢J Ç]»�Á<ÈL ¸�Ä/ÃAM
NPN��4¸�Ä/ÃÎÂ�Ï/»�÷îÓ�ÌÐÂ]Ï/»CË�¸�º�ï/»CÈ�ÉmÂ]Ï/»Ôº�Ó!��»<ºaÓ�Ï/È�È�Ã¶�Ä�Â]Ï/»Ôº�ÓaÆ
ÓyÂVÈ�ÉmÓ�Ä(�4Ä/ÓaÂ]»CÌbÂ�¸�Â�ÓaÌbÂ�ÓaÁ<Ì'��Â�Ï/»CË�¸�ºaï/»<Ì?È�É~÷ ¸�Ç]»Cï/Ä�Ó�ògï/»<ºyÒKÃ/»��4Ä/»<Ãz¹áÒÚöp½



��¶�â
÷ É �<ø ê ö É ë�e ê Þ�¼{à�¼���ë

Ì]ÈÎÂ�Ï/¸�Â ø É Ó�Ì(Â]Ï/»AÂ�Ç]ï�»sË�¸�ºaï/»<ÌÔÈ�É¨Â�Ï�»
ºaÓ!��»�º�ÓaÏ/È�È�Ã:¸ Â�ö É ¼�§pÈ�Á�¸�º�ºaÒQ�$¸�ÌbÌ]ï/Æd»dÂ]Ï4¸�Â ø Á�¸�Ä³¹T»
¸�À/À�Ç]È�¿�Ó�Æ
¸�Â�»�ÃX¹áÒ:¸
·1¸�Ò�º�ÈGÇ�»*¿�À4¸�Ä/Ì]ÓaÈGÄ ¸�Ç]È�ï/Ä/ÃAöp¼rl¢Ä/ºaÓ!��»wÓ�ÄX¸dÂ�Ò�À/Ó�Á<¸�º1ºa»�¸�Ì"Â	Ìbògï4¸�Ç]»�Ìy�/Â&�§pÝ��Ù��»<Ó�Ê�ÏgÂ]ÌdÂ]Ï/»Xðp-&Ë�¸�º�ï/»�Ìs¹gÒtÏ/È+�\É ¸�Ç
¸&�V¸�ÒtÂ]Ï/»�Ò8¸�Çb»KÉEÇ]ÈGÆ Â]Ï/»�À�ÈGÓaÄáÂ
È�É(Ó�ÄáÂ]»<Ç]»�ÌbÂ<¼��ÓaÆ
Óaºq¸�Ç�Â�Èp�ÔçC¾U�$ÓaÂ6ÓaÌ6Ä�»<Á<»�Ì]Ì]¸�ÇbÒ³Â�ÈzÃ/»'�4Ä�»x¸Î¹4¸�Ä/Ãh�?ÓaÃ�Â�Ï�ùÅ¸�Ä/ÃM¸zÌ]ÆdÈ�È�Â�Ï/ÓaÄ/ÊÚ�?Ó�Ä�Ã/È+�.�
Ì]ï�Á�Ï Â]Ï4¸�ÂCÈ�Ä/ºaÒ�ÀTÈGÓ�ÄáÂ�ÌËö ÉËú R ö©½ÏùceÂö
ÚèùhS Á�ÈGÄáÂ�Ç]Óa¹/ï�Â]»ÑÂ�È-Â]Ï/»õ§pÝ��X»<Ì"Â�Ó�Æ
¸�Â]»>¸�Â¢öp¼�"¢º�ÌbÈ
Ì]ÓaÆ
Óaºq¸�Ç�Â�ÈO�ÔçC¾U�4¸$�V»�Ó�ÊGÏáÂ�ÓaÄ/ÊAÉEï/Ä/Á*Â�Ó�È�Ä�ÓaÌJÃ/»'�/Ä/»<Ãr½

û É ê ö�ë � M ü ö É ½�öù ý è ê Þ�¼{à�¼`¶GëÒM»Ôï/Ìb»6Â]Ï/»CÂ�ÇbÓ�¹TÁ<ï/¹T»y�V»�Ó�ÊGÏáÂ]Ó�Ä/ÊAÉEï/Ä/Á*Â�ÓaÈGÄr½
M ê²é ë � ê �)½ÿþþþ é�� þþþ ë � è ê Þ�¼{à�¼{âáë"	À/À�ºaÒ�Ó�Ä/Êd¸A·m¸«Ò�ºaÈGÇJ»*¿�À4¸�Ä�Ì]Ó�È�Ä:¸�Ä/ÃÎï/ÌbÓ�Ä/ÊsÌbÈGÆ
»ÔÁ�ÈGÆ
À/¸�Á�ÂJË�»<Á�Â]ÈGÇ�Ä/È�Â�¸ Â�Ó�È�ÄKÊGÓaË�»<Ì<½

ø ê²é ë���� � Ú�� ¬ êEé ½�ö�ë$Ú � Ö¶ êEé ½>ö�ë Ö d�� �_e
	 ê²é ½�ö�ë��æè ê Þ�¼{à�¼¯ßgë�4ÈGº�ºaÈ��?ÓaÄ/ÊK¸Îº�»<¸�ÌbÂ6Ì]ògï4¸�Ç]»<Ì.�/Â��'Â]Ï/»sÁ<È�»�dÁ<Óa»<ÄáÂ�Ì6È�ÉVÂ]Ï/»AËG»�Á�Â�È�Ç��XÁ<¸�Ä³¹�»dÈG¹�Â�¸�Ó�Ä/»�Ã ¹gÒ
ÆdÓ�Ä/ÓaÆ
Ó� <Ó�Ä�Ê(Â�Ï/»CÌbï/Æ&È�É'Â]Ï/»(Ã/ÓaÌbÂ�¸�Ä/Á<»�ÌÐÉEÇ]ÈGÆîÂ]Ï/»CÈG¹/Ìb»<ÇbË�»<ÃKË�¸�º�ï�»<Ì<¼n¶�Äw§pÝ��0��Â]Ï/»(Ã/ÓaÌbÂ�¸�Ä/Á<»�Ì
¸�Çb».��»<ÓaÊGÏáÂ�»�Ã�Ë�Óq¸>Â]Ï/»��V»�Ó�ÊGÏáÂ�ÓaÄ/ÊAÉEï/Ä/Á*Â�Ó�È�Äc�/Ì]ÈsÂ�Ï/¸�ÂJÂ�Ï/»CÉEï/Ä�Á�Â�ÓaÈGÄKÂ�Ï4¸ Â¢ÓaÌJÆ
ÓaÄ/Ó�ÆdÓ! �»<Ã
Ó�Ì<½

Õ Ö§pÝ�� � �� É �*¬ M É ê ö�ë ê ÷ É ½ � �_e
	 ê ö É ½8ö�ë��¢ë Ö è ê Þ�¼{à�¼ �Gë¶3É~M É ê ö�ë�ÓaÌVÌb»�ÂÐÂ]ÈA¸ÑÁ<È�Ä/ÌbÂ�¸�ÄáÂ&��Â]Ï/»(Ä/ÈGÇbÆ-¸�ºTºa»�¸�Ì"ÂÐÌbò�ï/¸�Ç]»�Ì��/ÂÐÓaÌVÇ]»�Á<È«ËG»�Ç]»�Ãr¼*¶�Ä�¶ Ã©§pÝ*���
Â�Ï�»6Çb»<ÌbÀ�ÈGÄ�Ì]»ÔË�¸�Ç]Óq¸�¹/º�»(ÓaÌJÃ/»'�/Ä/»<ÃX¸�Ì<½
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¸�Ä/ÃÎÂ�Ï/»Ô·m¸�Ò�ºaÈGÇJ»*¿�À4¸�Ä/Ì]ÓaÈGÄzÓaÌ<½

ø ê²é ¬ e é Ö ë���� � Ú�� ¬ êEé ¬ ½8ö ¬ ë'Ú�� Ö êEé Ö ½�ö Ö ë$Ú � �¶ ê²é ¬ ½�ö ¬ ë Ö Ú
���
¶ êEé Ö ½�ö Ö ë Ö Ú���� ê²é ¬ ½�ö ¬ ë ê²é Ö ½�ö Ö ë � � �_e
	 ê²é ½�ö�ë��æè ê Þ�¼{à�¼ �Gë

¶�Ä-À/Ç]¸�Á�Â]Ó�Á�»Q��Ì]Ó�Ê�Ä4¸�ºTðp-8ÓaÌ�Ê�»<Ä/»�Ç�¸�Â]»<Ãx¸ Â���àwÆ
¸�Ì]Ì�ÀTÈGÓ�ÄáÂ�Ì¨Ç�¸�Ä/ÊGÓ�Ä�ÊÔÉEÇbÈGÆ ð Â]ÈGÀ � ����ª*½
¶�ßáª � »�����ã�ÖG¼A·JÏ/»sÌbÀ4¸�Á<ÓaÄ/ÊÎ¹�»*Â��V»�»<ÄÅÆ
¸�ÌbÌCÀ�ÈGÓaÄáÂ�ÌCÓ�ÌCÌbÆ-¸�º�º ê ª�è�� � »�����ã�Ö�ë(ÓaÄ:Â�Ï/»sÇ]»�ÊGÓ�È�Ä
È�É'Ó�ÄáÂ]»<Ç]»�ÌbÂ ê ð Â�ÈGÀ � �«à�ª¢½k�«ÞE� � »�����ã*Ö�ë��/¸�Ä/ÃKÊG»*Â�ÌJºq¸�Ç]ÊG»�ÇVÓ�ÄxÂ]Ï/»(Â�¸�Ó�º�Ì¨È�ÉpÂ�Ï�»CÆ-¸�ÌbÌÐÊGÇbÓ�Ãr¼
¾�¸�Á�ÏZÌ]ÓaÊGÄ4¸�º1ðp- ¸�Ä/Ã³ðA-¨ñ�¹4¸�Ìb»<Ã ¹4¸�Á��gÊGÇbÈGï/Ä/ÃZÓaÌ	À/ÇbÈ�Á�»<ÌbÌ]»<Ã ï/ÌbÓ�Ä/ÊK¶�¬-Ã/ÓÃì»�Ç]»<ÄáÂ(Ë�¸�ºaï/»<Ì¢È�É��� ¾�� ÉEÇbÈGÆ ñ�â�¼¯ªp	 Á Â�È ÚCâ�¼{ªp	 Á ¼�£¢»<¸�Ç>Â�Ï�»�Ç]¸�Ä/ÊG»KÈ�É¢ÓaÄáÂ�»<Çb»<Ì"Â
È�É	Ä/È�Æ
ÓaÄ4¸�º �O� ¾�� ��Â�Ï�»
Ì]À/¸�Á<ÓaÄ/ÊsÓ�Ì?ª�¼{¶1	 Á ¼"¢É²Â]»<ÇÑÌ"Â�ï/Ã�Ò�ÓaÄ/Ê:Ã/ÓÃì»�Ç]»�ÄgÂ>¹4¸�Ä/Ãh�?ÓaÃ�Â�Ï�Ì>¸�Ä/ÃMÈGÀ�Â�ÓaÆ
Ó� <ÓaÄ/ÊKÉEÈGÇw¹TÈ�Â]ÏÅ¹/Óq¸�ÌÑ¸�Ä�ÃÅ»*¿�ÀT»<Á�Â]»<Ã
»<ÇbÇ]ÈGÇ'�n�V»Îï/Ìb»�Ï ð Â�ÈGÀ � �«ª � »�����ã*Ö�¸�Ä/Ã�Ï! � ¾�� � ª�è¯ÞQ	 Á ÉEÈGÇ>Â]Ï/»KÌ]ÓaÊGÄ4¸�º�»�ËG»�ÄáÂ�Ì<¼�·'È
Ì]ÆdÈ�È�Â�ÏÎÈGï�Â�¹4¸�Á���Ê�Ç]ÈGï/Ä�Ã/Ì��_�?Ï/ÓaÁ�ÏzÏ4¸�Ë�»>¸AÏ/Ó�Ê�Ï�Ã�»<ÊGÇb»<»6È�É N ÓyÂ]Â]»<Ç?¸�Á�Ç]ÈGÌbÌ ��� ¾�� Ã/ï/»ÔÂ�Èsº�È+�
ÌbÂ�¸�Â�ÓaÌbÂ]Ó�Á<Ì6¸�Ä�ÃM»'�»<Á*Â�ÌÑ¸�Ç]ÓaÌ]Ó�Ä�ÊÎÉEÇbÈGÆ Ìb»<º�»�Á�Â]Ó�Ä/Ê�»�Ë�»<ÄáÂ�Ì>Ä�»�¸�ÇÔÂ�Ï/Çb»<ÌbÏ/ÈGº�Ã3�¨��»
ï/Ìb»-Ï ¹h��Ê�Ã � ¾*� �
â�è¯ªQ	 Á ¼
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·'ÈzË�¸�º�ÓaÃ4¸�Â]»>Â�Ï/»
Æ-¸�Á�Ï�Ó�Ä/»�ÇbÒ È�ÉÐÂ]Ï/Ó�Ì6¸�Ä/¸�ºaÒ�Ì]ÓaÌ��1¸�Ägï/Æ>¹T»<ÇwÈ�ÉJÁ�Ï/»�Á��gÌÑÉEÈGÇ6À�ÈGÌbÌ]Óa¹/º�»sÌ]È�ï/Ç]Á�»<Ì
È�É¨¹/Ó�¸�Ì(¸�Çb»A»*¿�¸�ÆdÓ�Ä/»�ÃZÓ�ÄXÂ]Ï/»>ÉEÈGÇbÆ È�É�À�Ì]»<ï�Ã/È�» ¿�À�»�Ç]Ó�Æd»<ÄáÂ]Ì ê Ý�¾�Ì�ë*¼��4ÈGÇ(»�¸�Á�Ï³¹�Óq¸�Ì(Á�Ï�»<Á����
À/Ìb»<ï/Ã/È�Ã4¸�Â�¸ ¸�Çb» Ã�Ç�¸&�?ÄæÉEÇbÈGÆ ÉEï/ºaºaÒ ÌbÓ�Æ>ï�ºq¸�Â]»<Ã é Ùé ðp- �?ÓyÂ�Ïæ¸tÁ�»<ÇbÂ�¸�Ó�ÄØË�¸�º�ï/»ZÈ�Édð Â�È�À
¸�Ä/Ã �O� ¾�� ¼RÍV¸�Á��gÊGÇ]ÈGï�Ä/ÃÎ»�ËG»�ÄáÂ�Ì?¸�Çb»(Ã/Ç�¸&�?ÄÚ�?ÓyÂ�Ï-Â]Ï/»(Ì�¸�Æ
»�Ë�¸�º�ï/»¢È�É ��� ¾*� ¸�ÌVÂ�Ï�»(Ì]ÓaÊGÄ4¸�º
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Residuals: Lepton+Jets
 / ndf 2χ:  8.301 / 13

Prob   0.8235
p0        0.0517±

;
 0.007449 

 / ndf 2χ:  8.301 / 13
Prob   0.8235
p0        0.0517±

;
 0.007449 

Residuals: Lepton+Jets

�8<>=�?A@CB�D9E{¶GFym2BIHJ<LKA?!MONQP
RTSVUWMTHJHYXA<LMTHZMTHZMW[\?9]A^�PC<LR�]VRT[`_ PCR�S E�a�bABõ�APY<LHYR�]9N>cdP
ReSfR�<L],PCH
g <>PCbd]AR�Uh<L]!MTNjihk�lnmoE



��¶OD

)2 (GeV/ctopM
160 165 170 175 180

p
u

ll 
w

id
th

0.98

1

1.02

1.04

1.06

1.08

1.1

1.12

1.14
Pull widths: Lepton+Jets

 / ndf 2χ:  9.061 / 13
Prob   0.7683
p0        0.00555± 1.029 

 / ndf 2χ:  9.061 / 13
Prob   0.7683
p0        0.00555± 1.029 

Pull widths: Lepton+Jets
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 Residuals: Lepton+JetsJES∆
 / ndf 2χ:  11.99 / 13

Prob   0.5285
p0        0.009328± -0.01638 

 / ndf 2χ:  11.99 / 13
Prob   0.5285
p0        0.009328± -0.01638 

 Residuals: Lepton+JetsJES∆
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jk^c_f`bauVYX8´o&ZÃ7d�yzRTnYp�vWR{�²XlVYXle%n��uacsTUWXkd�^cg�nqpWX�d�nqVY^ceWS>jl^=UW`WsTRteWS5jl^=eWd�nqace<n�Í0jk^=V�VYXldY`6^=eWvWRTeWS
nq^�vWR{�²XlVYXle%n�$�ç'&¿XkeWXlVYSc��d�j|acsTXkd ] ¸ �r¾;�3ÿ �8w£À'ÁoÂ3Ã ¹ �=� µ ¸>X�Ï¡}?��d'¸ �r¾;�3ÿ Î8w£À�ÁoÂ3Ã ¹
¦ Z=Z ¸>X�Ï¡}�Í�acS=acRte³nqaTÌ%RteWS�nqp�X¡au�WdY^=sTU�nqX�vWR{�²XlVYXleWjkX�acd�a�d���d�nYXk_faunqRTj \ Ã7RteWacsts{��Í%y�X�X���ac_8Rte�X
nqp�X�UWeWjlXkV�n�acRTe%nYRtXldfRTeÄ¸5ÅÇÆlÈÉv�UWX>nY^¤dYp�RTg�nqRTeWS�UW`ÄaceWvÊvW^[yzeË�<� ÊIö nqp�X�� Z XkRtScXke<�=Xljlnq^cVYd
nqpWaun8vWX�èbe�X nYpWX.ç �z¼ $ � ¸ dYX�n�ÍDnqaTÌ%RteWS�pbausTgr^cgrnYpWX vWRT�.XkV�XkeWjlX �6Xln�yDXkXleÊnqp�X � Êdö aueWv
��ÊIö dYpWR{g�nqd'gm^=V'Xkacj�p5XkRTS=Xke<�=XljlnY^=Vz`bacRtV \ é�XYèbeWv5d���d�nYXk_faunqRTj�dYpWR{g�nqd-^cg Z � Ê[Z ÷�X�Ï�Ðu§ ¨ gm^=V'nqp�X
vWR{�²XlVYXke<n�S=V�^=UW`Wd�Í Z � Z �h÷�X�Ï�Ðc§�¨�gm^cV'nqpWX�vWRT�.XkV�Xke<n¢$�ç'&ÌdYjkacstXldIÍ6aceWv Z ���=�t÷�X�Ï�Ðc§�¨�gm^=V-nqp�X
UWeWjlXkV�n�acRTe%n��É^ceÉnYpWX XkRtScXke<�=Xljlnq^cVYdIÍ�S=RT��Rte�S�a�nY^cn�aus'd���d�nYXk_faunqRTj5UWeWjkXlV�nqacRte<n��É^=eº´o&ZÃ7d�^cg
Z ����Î�÷�X�Ï�Ðc§�¨ \ é¤X�acsTdY^�nYXkd�n-nYpWX�Xl�.Xkj�nr^ug?V�XlyDXkRTS=p<nqRte�S~¸1ç¿nq^�RTeWjkV�X|acd�X�nqpWX�gmVYacjlnYRt^=e©^cg ä åä
Xl�cXke<nqdrRteWR{nqRtaunqXlv©�%�5ScS�w��;d��%�;}'gmV�^=_ÍnYpWX �=� Rte©nqp�X¡sTX|acvWRTeWS�^=V�vWXkVr¸4ç#nY^³� Z<�³\�� Xkd�UWsTnYd
gmVY^c_Înqp�XkdYX�`Wd�XkUWvW^�X��;`6XkV�Rt_8Xke<nqdracVYX�d�UW_f_facV�RtÏkXlv©Rte � ac�WstX Ê|Z�\ ¦ \



Ê|� �

� ac�WstX Ê[Z�\ ¦ ] ¸>Xkace�^=U�nY`WU�nrgmVY^=_Ð`Wd�XkUWvW^�X��;`6XkV�Rt_8Xke<nqd�U�dYXkv�nY^~Xl�uacsTUbaunYXx`bacV�nq^=e>vWRtd�nqV�Rt�WU �
nqRT^=e©gmUWeWj�nqRt^ce � V�Xks�a�nqXkv©d���d�nqXl_~a�nqRtj�X��²XljlnYd \

¾ ac_8`WstX ¸ nY^=` w�÷�X�Ï�ø�j|¨�} Ñ8Ò ¼�¾ w ö j }
ù9úQû¡ü6ý~þ ¸ nY^=` ¹ Ê¶ÿ Î�� Z ÷�X�Ï�Ðc§�¨ Ê¶ÿ Î \vÊ[Z ��Z�\�Z ¦

S=S�gmVqacj�nqRt^ce©VYXlyDXkRTS=p<nqXlv Ê¶ÿ Î \�Z=� Z�\�Z=Z
ç �z¼ $�Îc½ Ê¶ÿ Î \ � ÿ Z�\�Z9Ê
¸ �¢¾;�3ÿ � Ê¶ÿ Î \vÊ[µ Z�\�Z9Ê
¸ �¢¾;�3ÿ Î Ê¶ÿ Î \ � � Z�\�Z �

ÙoÚ3ê�Ó ÔÕ�WÖYëi«Ä¯;×�¯��9ë0� ï7�Aì°�+¯

ã d���d�nqXk_faunYRtj�UWe�jkXkV�n�acRTe<n���vWUWX�nY^©UWdYRTeWS ùAúQû¡ü6ý~þ nq^©_8^;v�Xks7d�RtS=eWacs7X��=Xke<nYd¡RTd�d�nYUWvWRtXlv��%�
jk^c_f`bauVYRte�S�´ ¼ d�nqpba�n'Rte�d�nqXkacv³UWd�X üi2�Ø<Ù�ý�1 � � ���²aunz¸ nY^=`�¹ Ê¶ÿ Î�� Z ÷�X�Ï�Ðc§ ¨ gm^cVDnqp�X�dYRTS=ebacs
`Wd�XkUWvW^�vbaunqa \ !�e*`bacV�nqRtjlUWs�auVIÍ üi26Ø=Ù�ý�1 RteWjlstUWv�Xkd�dY`WRTe*jk^=V�VYXls�aunYRt^=eWd��6Xln�yDXkXleÉnYpWX�nq^=`ÚaueWv
ace<nqR{nq^=`��%UbacVJÌ�d�Í�aceWv¤acstd�^>pWacdxa5vWR{�²XlVYXke<n�gmVqacSc_fXle%nqaunqRT^=e�_f^�vWXls \ é�XtèbeWvÚa5vWRT�.XkV�XkeWjlX
^cg Z � Ê|Z ÷�X�Ï�Ðu§l¨~RTe�^cU�nq`WU;nx_facdYd�gmV�^=_Û`Wd�XkUWvW^�X��;`6XkV�Rt_8Xke<nqd � nYpWX8UWeWjkXlV�nqacRte<nqRTXkd�^=e�nqpWRTd
vWR{�²XlVYXke�jkXovW^=_8Rteba�nqXTÍ¶d�^ Z �	� � ÷�X�Ï�Ðc§�¨DRTd+�%UW^cnqXlv�acdÜnYpWX�S=XkeWXlVqaunY^=V+d���d�nqXk_faunYRtjoUWeWjlXkV�nqacRte<n�� \

æreWjlXkV�n�acRTe%nYRtXld�Rte8nqpWXr_f^�vWXlstRte�S�^ug+S=stU�^=ef! ¾;� ace�veÃ ¾�� acV�X¢d�nYUWvWRTXkv~�<�fX���nqVYac`6^=s�aunYRteWS
UWeWjlXkV�n�acRTe%nYRtXld�Rte�nqp�Xnô õ ^ugi&�VYXlsts �ÇÝ ace�vbaunqa�nq^�nqpWX ä åä VYXlS=Rt^ce����c�u� \ æreWsTRLÌuXrRTe����c�u� Í;d�XlnYnYRteWScd
au�.Xkj�nqRte�S©VqacvWRtaunqRT^=e�acV�X�dYpWR{g�nqXlv�jl^=pWXlVYXke<nYsT��gm^=V¢! ¾�� aceWv�Ã ¾;� Í+aud�nqpWX�dYac_fX�`WacVqac_8XlnYXkV�d
S=^[�=XlVYe��.^unqp�n���`.Xld¡^cgDVqauvWR�aunYRt^=e \¡� pWX�vWR{�²XlVYXleWjkX��6Xln�yDXkXke�nqpWX�dYac_f`�stXkdryzRTnqp�_8^=VYX�aueWv
stXldYd5S=sTUW^=e¿Vqacv�R�aunYRt^=e�Í Z ���=�0÷�X�Ï�Ðc§�¨�Í�Rtd5dY_facsTstXkVfnqpbace#UWeWjlXkV�n�acRTe%n��¿^ce#nYpWRtd©vWR{�²XlVYXleWjkXOÍ
Z ��� µ ÷�X�Ï�Ðc§�¨,Í�yzpWRtj�p Rtdz�%UW^cnYXkv>acd-nqpWX�VYacvWR�a�nqRt^ce³d���d�nYXk_faunqRTj�UWeWjkXlV�nqacRte<n�� \

é¤X'acstd�^�dYXl`bacVqa�nqXks{�xd�pWRTg�n?nqpWX�XkeWXlVYSc�¡dYjkacstXld7gm^=V7XlstXljlnqV�^=eWd�aueWv�_�UW^=e�d7�<��_8^[�;RTeWSrnYpWXk_
UW`�aueWv�vW^[yze Ê[� �6Xlgm^cVYX�^=UWV�Xl�=Xle<n�dYXlstXkj�nqRT^=e \ é¿pWXke�_�UW^=eWd�pba|�=XxXkeWXlVYS=RTXkd¢d�pWRTg�nYXkv�Í�nqp�X
Þß�õàRtd�VYXlj|acsTUWs�aunYXkv¤acjkjl^=VYvWRTeWS=s{� \ ç�^=_8`bacV�Xkv�nY^�nqp�X~eW^=_8RteWacs�dqac_8`WsTXTÍinqpWXfs�acV�S=Xkd�nxd�pWRTg�nYd
acV�X Z � Z Î�÷�X�Ï�Ðc§�¨�gm^=V�Xkacj�p©^cginqpWX¢stXk`;nq^=e~n���`6Xkd \ é�X�acsTdY^�acv�v5a Z � Z Î�÷�X�Ï�Ðc§�¨�d���d�nYXk_faunqRTj
UWeWjlXkV�n�acRTe%n���vWUWX³nY^�_8RtdY_8^�vWXksTRteWS5^cgzsTUW_fRTeW^=d�RTn���Í?aceWv Z � Z Î4÷�X�Ï�Ðc§�¨³UWeWjkXlV�nqacRte<nqRTXkd�Xkacj�p



Ê|� ¦

� ac�WstX Ê[Z�\��W] ¸>Xkace*^=U�nY`WU�n�gmV�^=_�`WdYXlUWvW^�X��;`6XkVYRT_fXle<nqd�UWd�XkvÚnq^>Xl�uacsTUbaunqX~acvWvWR{nqRT^=ebacs�d��;d �
nqXl_~a�nqRtj¢Xl�.XkjlnYd \

¾ ac_8`WstX ¸ nY^=` w�÷�X�ÏZøuj ¨ } Ñ Ò ¼�¾ w ö j }
ù9úQû¡ü6ý~þ ¸ nY^=` ¹ Ê¶ÿ Î�� Z ÷�X�Ï�Ðc§�¨ Ê¶ÿ Î \>Ê[Z ��Z�\�Z ¦
üi26Ø=Ù�ý�1 ¸ nq^=` ¹ Ê¶ÿ Î;� Z ÷�X�Ï�Ðu§l¨ Ê¶ÿ Î \�Z=Z Z�\ � �

¸>^cVYX�S=stU�^=e©Vqacv�R�aunYRt^=e Ê¶ÿ Î \ ¦<� Z�\vÊ ¦
½+XldYd�S=stUW^ce©VqacvWRtaunqRT^=e Ê¶ÿ Î \>Ê[Z Z�\�Z ¦

XksTXkjlnYVY^=e Xke�XkVYSu�©dYjkacstX�á Z�\ �=� Ê¶ÿ Î \>Ê Î ��Z�\�Zc�
XksTXkjlnYVY^=e Xke�XkVYSu�©dYjkacstX�á Ê=\�Z9Ê Ê¶ÿ Î \>Ê|� ��Z�\�Z ¦

â XkeWXlVYSc�5d�j|acsTX�á Z�\ �=� Ê¶ÿ Î \>Ê Î ��Z�\�Z ¦
â XkeWXlVYSc�5d�j|acsTX�á Ê=\�Z9Ê Ê¶ÿ Î \>Ê � ��Z�\�Z �

þ0/wù�132�4 ä·åä Z ` � ä�åä'ã Ê ´ Ê¶ÿ Î \��<� Z�\ � ÿ
þ0/�ù�132�4 ä åä Rte�jkstU�dYRT�cX Ê¶ÿ Î \�� � Z�\ � µ

gm^=V�èbeWR{nqX dYRTS=ebacszace�vÊ�bacj�Ì%S=V�^=UWeWvË¸4çÍd�nqaunqRTd�nYRtjkd�Í'acd8S=R{�=Xkeº�<�ÚnqpWX �.^�^cnYd�nqVYac`Ê_8XlnYpW^�v
vWXldYjkV�Rt�6Xkv Rte ¾ XljlnqRT^=e>� \ � \

é¤X¢acstd�^¡Xä��ac_fRTeWX þ0/�ù�132�4 `�dYXkU�vW^;vWaun�axv�XkVYR{�=Xlv~gmVY^=_ÌnqpWXrX��;jksTUWdYR{�=X ä åä Z�� `bauV�nq^cefdYac_ �
`WsTX�Rtexjk^=_���RtebaunYRt^=e�yzRTnYpxnqp�X'RteWjlstUWd�RT�cX ä åä'ã Êl� `WacV�nY^=exdYac_f`�stX \0� pWX-dYac_f`�stXkd7acVYX�y�XlRtS=p<nYXkv
acjljk^=V�vWRteWS�nY^�nYpWX¡acjkjlXk`�nqaceWjkX¡aceWv jkV�^=dYdzd�XkjlnYRt^=e�d¢ace�v d�pW^[y�XlVYXlv�yzRTnYp ù9úQû¡ü6ý~þ \ é¤X�ÌcXlXk`
nqp�Rtd-acd'a�jkVY^cdYd � j�pWXkj�Ì¬Í��WU�n'vW^�eW^cn-U�dYX�RTnDnq^�X��caustUbaunYX�ace<�³acvWvWR{nqRt^cebacs�d���d�nYXk_faunqRTjkd�Íbacd'nqp�X
dYp�RTg�nqd�j|aue¤s�auVYS=XlsT���6X8jk^=V�VYXkstaunqXlv�yzR{nqp�´o&ZÃ7dxaueWv¤! ¾�� X��²Xljlnqd \©� pWRtd�dqau_f`WsTX8acstd�^>S=R{�=Xld
�=XlV���dYRT_fRTs�acV�`Wd�XkUWv�^;Xä��`6XkV�Rt_8Xke<nqd¡yzpWXkeÚjl^=_f`WacVYXlv�nq^�ace*Xle%nYRtV�XksT��RTeWjksTUWdYR{�=X þ?/wù�132�4 ä åä
dqau_f`WsTXTÍ<RTeWvWRtjkaunqRTeWS¢nYpbaunonqpWX�acv�vWRTnYRt^=e�^cg.X���nYVqa�pbacVYv8`bacV�nq^=e�d�RTe�nqpWXz_faunqV�R{�xXkstXl_fXle<novW^;Xld
eW^cn�a��²XljlnznqpWX�_facdYdz_8X|acd�UWVYXl_fXle<n \

� XldYUWs{nqd-gmVY^c_Înqp�XkdYX¡´ ¼ d¢acV�X�dYpW^[yze�RTe � au�WstX Ê[Z�\��W\

ÙQÚ3êæå Û'î��ç� ï�«W×è¬�é ¯�×�¯��9ë?��ï7�Aì��+¯

� ac�WstX Ê[Z;\ Î�dYUW_8_~auVYRtÏlXkd'nYpWXxd��;d�nqXl_~aunYRtj�UWeWjlXkV�n�acRTe%nYRtXldr^=e nqpWRTdz_fXkacdYUWV�Xk_8Xke<n \-� p�X�nY^cn�acs
d���d�nqXk_faunYRtj�UWeWjlXkV�nqacRte<n��©RTd Z ��� � ÷�X�Ï�Ðc§ ¨ \



Ê|�c�

� au�WstX Ê[Z;\ Î ]�¾ UW_f_facV��³^cg?d���d�nYXk_faunqRTj�UWeWjkXlV�nqacRte<nqRTXkd \
¾ �;d�nqXl_~aunYRtj�Xl�.Xkj�n ¾ RtÏlX�^cg3X��²Xljlnxw�÷�X�ÏZøuj|¨�}
÷�Xke�XkVqa�nq^=V Z;\ � �
S=S�gmVYacjlnYRt^=e Z;\�Zc�
� acvWRtaunqRT^=e Z;\ � µ

XlstX�XleWXkV�Sc�5dYjkacstX Z;\�Z Î
â XkeWXlVYSc�©d�j|acsTX Z;\�Z Î

´?acV�nY^=e>&�Rtd�nYVYRT�WU�nqRT^=eeÃbUWeWj�nqRT^=eWd Z;\ ��Î
� Xkd�RtvWUWacs Ò ¼�¾ Z;\ Îc¦

� � Ò ¼�¾ Z;\��=Z
¸4ç¿dYRtScebacsÜd�n�aunYRtd�nYRtjld Z;\�Z Î
¸1ç#�AÌ%S=v d�nqaunqRTd�nqRTjkd Z;\�Z Î
ênÌ�Scv>jl^=_f`6^=d�RTnqRT^=e Z;\>Ê[�
ê`Ì%S=v dYpWac`.X Z;\�Z �
$�ç'&Ì¸>^�vWXks Z;\�Z=�

½+UW_8RteW^=d�RTn��fXl�.Xkj�nqd Z;\�Z Î
ç�^=_��WRTeWXkv Z;\ � �
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ç�^=e9èWvWXke<nfRteÚ^=UWV�_facj�pWRTeWXkV��ÚaceWvÉUWe�vWXkV�d�n�aueWvWRte�S�^cgrd���d�nqXk_faunYRtjkd�Í�yDX dYX|auVYj�pºnYpWX©vbaunqa
nq^Vèbe�vºX��=Xke<nYd~`bacd�dYRTeWS¤austs�jlU�nqd \º� p�X e%UW_x�.XlV8^ug¢X��=Xke<nYd³aug�nYXkV�Ì%RteWXl_~a�nqRtj©d�XksTXkjlnYRt^=eÉRTe
Ê=\ �5gm�.ë�ì�^cg-vba�n�a5Rtd�dYUW_8_~auVYRtÏlXkv�Rte � ac�WstX Ê�Ê=\vÊ=\ ã jl^=_f`WacVYRTdY^=e�yzRTnYp � ac�WsTX ÿ;\vÊ dYpW^[yzd
nqpWaun�yDXtèWeWv�íÎ� Z=� _8^=VYX�X��=Xle%nYd�nYpbace�Xä��`6Xkj�nqXlv�Í?RTeWvWRTj|aunYRteWS8nqpbaun�nYpWX�_8X|acd�UWVYXlv�jlVY^=d�d
dYXljlnYRt^=e5gmVY^=_çnqpWRTdzdqac_8`WstX�yD^=UWsTv5�.X�s�auVYS=XlV'nqpbace5nqp�X �;\ ÿ `W� X��;`6XkjlnYXkv�a�n Ê¶ÿ Î;� Z ÷�X�Ï�Ðc§�¨ \
Ä�UWV-aceWacsT��dYRTd�vW^�Xkd�eW^cn-vWXl`.XleWv5^=e³d�RtS=ebaus²eW^=V�_~austRtÏkaunqRT^=e�Í=d�^�y�X�auVYX�eW^un'dYXleWdYR{nqR{�=X�nq^¡nqpWRTd
Xl�.Xkj�n \o� pWX�gmUWsts²_~acj�p�RteWXlV��³RTdzac`W`WsTRtXlv5nY^�nqpWX�vbaunqa9ÍWS=R{��RteWS ]

¸ nq^c`�¹ Ê¶ÿGÊ � ÿc�<î ì�ï ð�ñë�ì�ï ð�ò ÷�X�Ï�Ðc§ ¨ wmUWeWd�j|acsTXkv�Íbd�n�aunYRtd�nYRtjld � ^ceWsT��}�ó w ÊTÊ=\�Z;\>Ê }

¸ nY^=` ¹ Ê¶ÿGÊ � ÿc� î ìlï ðkôë�ìlï ðlð ÷�X�Ï�Ðu§ ¨ w£`WUWsTs²yzRtv;nqp5dYjkacstXlv�Íbd�nqaunqRTd�nqRTjkd � ^=eWs{��}ä� w ÊTÊ=\�Z;\ �=}

� pWX�stRLÌuXksTRtpW^�^;vfjk^=e<nY^=UWVYdzgm^=V'nYpWX�_fXkacdYUWV�Xk_8Xke<nracVYX�d�pW^[yze�RTe.Ã?RtS=UWV�X Ê�Ê=\vÊ=\

� ac�WstX Ê�Ê=\vÊ=] Ä���dYXkV��=Xlv e%UW_x�.XlV�^cg+jkaceWvWRTvbaunYXrX��=Xke<nYd'Rtefvbaun�a��.X�gm^=VYXrõ ¨ jkU�nIÍ�aug�nYXkV�õ ¨ jkU�nIÍ
aceWv>aug�nYXkV-�6^cnqp5õ ¨ jkU;n¢aueWv5�.^=U�eWvbacV��©jkU�n \

Êl� nqacS � � nqacS
´�VYX � õ0¨,ÍW`WVYX � �6^=UWeWvWacV��©jlU�nqd � µc� Ê Î=�
´0^=d�n � õ0¨,Íb`WVYX � �6^=UWeWvbauV��©jlU�nqd �c¦ ÿ Ê|Z9Ê
´?^=d�n � õ?¨,Íb`6^=d�n � �6^=UWeWvWacV��~jkU�nYd �c¦=¦ �=�

Ê|� Î



Ê|�=�

)
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1
 log(L) = 0.5∆

 log(L) = 2.0∆

 log(L) = 4.5∆

)
ö-1CDF Run II Preliminary (1.9 fb

ù

Ã7RTS=UWVYX Ê�Ê=\vÊ=] ½+RLÌuXksTRtpW^�^;v�jk^=e<nq^cUWVYd�gm^=V¢nYpWX�jk^=_x�WRteWXlv4èWn \ !�e�nYpWX�stRT_fR{nr^ug�gmU�stss÷�acUWd�dYRtace
�6Xkpba|��Rt^=V�Í�nqp�X�jl^=e<nq^=U�VYdzy�^=U�stv5jk^=V�VYXldY`6^=eWv>nY^�VYXkScRt^=eWd-^ug Ê Í6��ace�v�¦ ö UWeWjlXkV�nqacRte<nYRtXkd \
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é�X©VYUWeºa��uacVYRTXln��*^ug¢jlVY^=d�d � j�p�Xkj�Ì%d~^=eÚnYpWX©_fXkacdYU�VYXk_8Xke<n \É� XldYUWs{nqd�acV�X©dYUW_8_~auVYRtÏlXkvÚRTe
� ac�WstX Ê � \vÊ=\ ã stsoUWe�jkXkV�n�acRTe<nqRtXld�acV�X~UWeWjl^=VYV�Xkj�nqXkv*gm^cVx`WUWsTs�yzRtv�nYp*Xl�.Xkj�nqd \�û ^cnYX~nqpba�nxnqp�X
vWXlstRte�X|aunYRt^=e�^ug�nYpWX Ê=\ ��gm� ë�ì ^cg�vba�n�a-Rte<nq^-v�RT�.XkVYXle<ni`.XlVYRt^�vWdÜRTdÜn���`WRtjkacsts{��a'V�XkdYU�sTni^cg � X��uaunqV�^=e
dYp%U�nYvW^[yzeWdz^=V�d�RtS=e�R>èbjkace<n'j�pbace�S=Xkd'nY^�nqpWX�ç'&ZÃ�vWXlnYXkjlnY^=V \ ã d'dYUWj�pjÍWnqpWX�v�RT�.XkVYXle<n-`.XlVYRT^;vWd
acV�X�eW^cnzX��;`6Xkj�nqXkv nq^�jk^cVYVYXldY`6^=eWv5nq^�Xl��UWacsts{�³dYRTÏkXlv vWaun�acd�XlnYdIÍ�aceWv©nYpWX�XkVYV�^=VYd-�6Xln�yDXkXle�nqp�X
vWR{�²XlVYXke<n�`.XlVYRt^�vWd�acVYXreW^cn'Xä�;`.XljlnqXlv©nq^��6X�jk^ceWd�nqace<n \ é¿RTnYp~nqp�X¢X��;jlXk`�nYRt^=e©^cg+nYpWX�eW^c_fRTebacs
èWnraceWv5nqp�X Êl� n�acS � aceWv�� � nqacS � ^=eWsT�hèWnYdIÍbnqpWX��bacj�Ì%S=V�^=UWeWv>jk^=e�d�nqVYacRte<n�Rtd'nYUWVYe�Xkv�^u�8Í�acdznqp�X
ü�ý6þäÿ���þäÿ �bauj�Ì�ScVY^=UWe�v>Xld�nqRT_~a�nqRt^ce©Rtd-eW^cn�au`W`WstRTj|ac��stX \

� Xl_f^[�uacs3^ug�nYpWX��bacj�Ì%S=V�^=UWeWv�aceWv�Ñ8Ò ¼�¾ `WVYRT^=VYd�v�^;Xld�e�^cn�dYRTS=eWRvèbj|ace<nYsT��acsTnYXkV¢nYpWX�VYX �
dYU�sTnqd�Í�nYpW^=UWScp�nYpWXsèWniRte�nYpWX Êl� nqacS-dYUW��dqac_8`WstX�`�VYXlgmXlVYd?ac`W`WV�^|��RT_~a�nqXks{� ÊIö _8^=V�X��bacj�Ì%S=VY^cUWeWv
nqpWace�nYpWX ü�ý6þäÿ���þ�ÿ Xkd�nqRt_faunYRt^=e�ace�v�nYpWX³� � n�auS d�UW�WdYac_f`�stX�`WVYX�gmXkV�d�nY^�èWn�eW^ �bacj�Ì%S=V�^=UWeWv \
� pWX�sTUWj�Ì�w£RTX¡` � �uacstUWX|}z^ug3nqpWXxvbaun�atèWnqdrRtdrX���ac_8RteWXlv��<��jl^=_8`bacVYRTeWS�nqpWX¡_fXkacdYUWV�Xkv�Í.d���_ �
_8XlnqV�RtÏlXkv¤XlVYV�^=Vx^=�;n�acRTeWXkv*RTe¤vba�n�a yzR{nqp¤nYpW^=d�X~X��;`6Xkj�nqXkvÚgmV�^=_�`WdYXlUWvW^�X��;`.XlVYRT_fXle%nYd \ Ãb^=V
nqp�Rtd�Xä�Wau_fRTebaunqRT^=e�Í�nqpWXxe�U�_��.XlV�^cgo�bacj�Ì%S=V�^=UWeWv�X��=Xke<nYd¡RTe�X|acj�p�d�UW�Wdqau_f`WsTX�Rtdr,bUWjlnYUbaunYXkv
acV�^=UWeWv�nqpWX8X��;`6Xkj�n�aunYRt^=e�ÍiyzRTnYp�nqpWX�nq^cnqacs�e%UW_��6XkV�^cg�Xl�=Xle<nqd¡,WUWjlnYUbaunqXlvÚacV�^=UWeWv�nqpWX8^=� �
dYXlV��cXkv¤e%UW_x�.XlV�aceWv�eW^cn�nqp�X�X��;`.XljlnYXkv¤e%UW_x�.XlV \ é�X�UWdYXf¸4ç yzRTnYp�nYpWX�eW^=_8RteWacs3Ñ8Ò ¼�¾
aceWvº¸ nY^=`)¹ Ê¶ÿ �;� Z ÷�X�Ï�Ðu§ ¨ \Ú� Xkd�UWsTnYd�^cgznqpWRTd�j�pWXkj�ÌÕacV�X©dYUW_8_~auVYRtÏlXkvÚRTe0Ã7RtS=U�VYX Ê � \>Ê=\
÷�RT�=Xle�aue>Xä��`6Xkj�nqXlv�e%UW_��6XkVz^cg3X��=Xle%nYd¢�baudYXkv>^=e5nqpWX�vbaunqa8aueWv>nYpWX ü�ý6þ�ÿ���þäÿ �bacj�Ì%S=VY^cUWeWv
Xkd�nqRT_~aunYRt^=ejÍ Ê[µ8� ^ug�´ ¼ d�d�pW^[y a�dY_facstsTXkV'XlVYV�^=V'nqpbaue nYpWX�^=eWX�^=�Wd�XkV��cXkv>Rte5vbaunqa \

Ã7RtScUWVYXld Ê � \ �GÍ Ê � \ ¦�aceWv Ê � \�� dYpW^[yàv�Rtd�nYVYRT�WU�nqRT^=eWd�gmVY^=_ÍnYpWXZÌ%RteWXl_~a�nqRtj'èWnYnYXkVIÍbjl^=_8`bacV �
Rte�S~vbaunqa8nY^fnqp�X�èWn�nqXkv�dYRtScebacs0aceWv��Wacj�Ì%S=VY^=U�eWv�X��;`6XkjlnqaunqRT^=eWdrUWdYRTeWSfnYpWX¡gmUWsTsi�bacj�Ì%S=VY^cUWeWv

Ê|�wÿ



Ê|�=µ

� ac�WsTX Ê � \vÊ=] ç�VY^cdYd � j�pWXkj�Ì%d�^ce5nYpWX�vbaunqa9ÍWUWeWjl^=VYV�Xkj�nqXkv gm^=Vz`WUWsTs²yzRtv�nYp5Xl�.XkjlnYd \
Ã?RTn'n���`6X ¸ nY^=` w�÷�X�ÏZøuj ¨ } Ñ Ò ¼D¾ w ö j }

Ê n�acS�e�� ��n�auS�e�� Ê nqacS�e�� ��nqacS�e��
û ^=_8RteWacs Ê¶ÿGÊ � ÿc��î ì�ï ð�ñë�ì�ï ð�ò � Z � Z � î ñ¶ï ò��ëiñ¶ï ò��Ê|µc�W\�Z � ��\�� �,ÿ;\ Î ¦ \��

û ^ Ò ¼�¾ `WVYRT^=V Ê¶ÿGÊ � µ=Z î ì�ï ð��ë�ì�ï ð�ð � Z � ÊTÊ î ñ¶ï ò��ëiñ¶ï ò�ðÊ|µc�W\vÊ � ��\�� �,ÿ;\ Î ¦ \��
û ^8�AÌ%S=v `WVYRT^=V Ê¶ÿGÊ � ÿcµ î ì�ï ð ¨ë�ì�ï ð¶ì � Z � Zc� î ñ¶ï ò��ëiñ¶ï ò��Ê�ÿ Î \qÿ �=� \�Z Î ÿ;\ ¦ Z;\�Z
Êl� nqacS�^=eWs{� Ê[� ��� Ê�Ê î ò¶ï ñ��ë ¨ ï ô�ô � Z � Ê�ÿ î ñ¶ï �lðëiñ¶ï ô
	Ê|µ,ÿ;\�� � �c�W\�µ �
� � nqacS�^=eWs{� Ê¶ÿ ¦��qÎ ÿ�î ¨ ï ���ë ¨ ï ò ¨ Z ��� Z8î ñ¶ï �	ëiñ¶ï ôäñ� � ��\ ¦ � ¦ \ Î

&�aunqa�`.XlVYRt^�v Ê w£eW^��AÌ%S=v>jk^=eWd�nä} Ê¶ÿu� �qÎ µ î ò¶ï�	�òëiò¶ï ôäò � Z � Ê|µ î ñ¶ï ��ðëiñ¶ï ð ¨¦ Z�\�� Ê|�W\�Z Ê Î \�� Z;\�Z
&�aunqa�`.XlVYRt^�v>�5w£eW^��AÌ%S=v>jk^=eWd�nä} Ê¶ÿ �;��� ÿ î ��ï�ì�	ëiò¶ï ��ò Z ��¦ Z î ñ¶ï�	�ñëiñ¶ï ��ð�c� \�Z � Ê=\�Z �c� \�Z Z;\�Z
&�aunqa�`.XlVYRt^�v ¦ w£eW^��AÌ%S=v>jk^=eWd�nä} Ê¶ÿGÊ � Z=� î ��ï ���ë���ï ¨ ì Ê � Z Î î ñ¶ï ���ëiñ¶ï�	 ¨¦ Z�\ ¦ Ê ¦ \�Z �W\ ÿ Z;\�Z
&�aunqa�`.XlVYRt^�v � w£eW^��AÌ%S=v>jk^=eWd�nä} Ê¶ÿGÊ � Z=� î ò¶ï ��ìëiò¶ï ò�ð � Z � �cZ î ñ¶ï ô�ôëiñ¶ï �lôÎ�Î \�Z �c� \�Z ÿ;\�Z Z;\�Z
&�aunqa�`.XlVYRt^�v.Î5w£eW^��AÌ%S=v>jk^=eWd�nä} Ê[�c� ��� Ê�î ��ï � ¨ë���ï � ¨ � Z �	�u¦ î ñ¶ï�	��ëiñ¶ï�	�	��Î \�Z Ê|�W\�Z Z�\�Z Z;\�Z
&�aunqa�`.XlVYRt^�v � w£eW^��AÌ%S=v>jk^=eWd�nä} Ê¶ÿ ¦�� �c�8î ì�ñ�ï òë�	|ï ð Z � Z8î ì�ï ñ��ë�ì�ï ñ¶ìÎ \�Z µ�\�Z � \�Z Z;\�Z

XkstX�^ceWsT�TÍWeW^��AÌ%S=v�jl^=eWd�n Ê¶ÿ �;���=� î ¨ ï ���ë ¨ ï�	äô � Z � Z � î ñ¶ï ô[ìëiñ¶ï ô[ì�,Î \vÊ Î �W\�Z ¦�Î \ � Z;\�Z
â ^=eWsT�TÍWeW^8�AÌ%S=v ^=eWd�n Ê¶ÿGÊ ��¦<� î ¨ ï ò�ðë ¨ ï ¨ � � Z � Zu�~î ñ¶ï �
�ëiñ¶ï �	µ9Ê=\�Z � Î \�Z � Ê=\�Z Z;\�Z

w � }�sTXk`�nY^=e�ÍWeW^8�AÌ%S=v jk^=e�d�n Ê[� ��� �=µ î ¨ ï ô[ìëiò¶ï ò¶ì Z � Ê � î ñ¶ï�	 ¨ëiñ¶ï �kôÊ|Z=��\�� Î Ê=\�Z �TÎ \�� Z;\�Z
w � }�stXl`�nq^=ejÍWeW^��AÌ%S=v�jl^=eWd�n Ê¶ÿu� ���,Î î ò¶ï ¨ ôëiò¶ï ñ�	 � Z � �=µ î ñ¶ï � ¨ëiñ¶ï � ¨Ê|Z=��\�� Î Ê=\�Z �TÎ \�� Z;\�Z
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Ã7RTS=UWVYX Ê � \>Êc]3¼ �;`.XljlnqXlv³XkV�VY^=V�d�gmV�^=_ ´ ¼ d�UWd�RteWS�nqp�Xr^=��dYXkV��=Xlv³e%UW_��6XkV�^cgÜX��=Xke<nYdIÍWeW^c_fRTebacs
Ñ8Ò ¼�¾ ace�v�¸ VYXkjl^ ¹ Ê¶ÿ �;� Z ÷�X�Ï�Ðc§�¨ \

_8^;vWXls \0� pWXzdYRTS=ebacs;_f^�vWXks�UWdYXlvfRTe�nqpWXldYXz`Wst^unqd�Rtd ùAúQû¡ü6ý~þ ¸4çºauno¸ nq^=` ¹ Ê�ÿ �;� Z ÷�X�Ï�Ðc§ ¨ \
� pWXlVYX�RTd'a¡yzRTvWX¢VYaceWS=Xr^cgiacS=V�XkXl_fXle%n�w£^=V�vWRtdYacS=V�XkXk_8Xke<n�}ogmVY^c_ nYpWX¢�cXkV��fS=^�^;v8nq^xnYpWXr�cXkV��
�bacvjÍ.yzRTnYp�nqp�X�ôAõ¿^cg�nYpWX ä åä d���d�nYXk_aceWv�nqp�X�ôAõÄ^cg�nYpWX��xò�X�nqd�pba|��Rte�S³st^[y�� ¾ `WV�^=�bac�WRTs �
RTnYRtXld \ êD�¤st^�^�Ì%RteWS>aun�XleW^=UWS=pÉvWRTd�nYVYRt��U�nqRT^=eWdIÍ?y�X©Xä��`6Xkj�n8a�gmXlyçnq^�d�n�ace�vÕ^cU�n�acd�pWa[��RTeWS
`6^;^=V�`WV�^=�bac��RtstR{nqRTXkd \�� p�X~vWRTd�nqV�Rt�WU;nqRt^ceWd�^cg�nYpWX�ôAõ ^cgDnqpWX ä·åä d��;d�nqXl_ acsTdY^5st^�^�Ì��6Xln�nqXlV¡RTe
Ã7RTS=UWVYX Ê � \ ÎGÍÜyzpWRtj�p�UWd�Xkd ü02�Ø=Ùeý�1 nY^ _8^�vWXks7nYpWX�dYRTS=ebacs \ ã d�vWXldYjlVYRt�6Xkv�Rte ¾ XkjlnYRt^=e Ê[Z;\ ÎGÍ
yDX¡RTeWjksTUWvWX�a�d���d�nYXk_faunqRTj�UWeWjkXlV�nqacRte<n��©^=e5nqp�X�v�RT�.XkVYXleWjkX��6Xln�yDXkXle üi26Ø=Ù�ý�1 aueWv ù9úQû¡ü6ý~þ \

Ã7RtScUWVYXld Ê � \�� aceWv Ê � \qÿ dYpW^[yºnqpWX Ê v�vba�n�a¢yzRTnYp�nqpWX-�6Xkd�n � è�n Ê v�dYRtScebacsWaueWv��bacj�Ì%S=VY^cUWeWv
vWRTd�nqV�Rt�WU;nqRt^ceWd'^[�=XlVYs�auRtv5^=e©nq^=` \
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àíÜ
Ù Õ ØÚÙ Õ�ì Ü ã Ü é ÕpÖ Ùji�ÿhÜ Õ è
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